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PUBLISHERS’ NOTE 


Ow1nG to the regrettable death of the author of this 
work, it was necessary to invoke other aid for the pur- 
pose of revision. The present edition has been further 
revised and brought down to date. Chapter II is 
entirely rewritten, and is the work of Mr. John A. Todd, 
Principal of the City School of Commerce, Liverpool, 
and author of The World’s Cotton Crops, upon which 
book certain parts of Chapter II have been based, by 
the kind permission of the publishers, Messrs. A. & C. 
Black, Ltd. For much revision of the later portion of 
Cotton, Mr. W. P. Crankshaw, author of Weaving in 
this series and late Headmaster of the Textile Depart- 
ment, Royal Technical College, Salford, is responsible. 
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COTTON 


-CHAPTER I 
FOUNDATION OF THE ENGLISH COTTON TRADE 


THE importance of the Cotton Trade of the United 
Kingdom is seen in the amount of capital invested in it, 
the number of people employed in the sheds, factories, 
and works connected with the production and finishing 
of cloth step by step from the raw material; the 
thousands engaged in the distribution of the finished 
goods in all the markets of the world, and the variety 
of useful and artistic productions which come from the 
looms. The arts of Spinning and Weaving are among 
the oldest in the world. Long before the days of 
European history, people were vestured in woven cloths. 
Four thousand years before Christ, linen cloths were in 
common use in Egypt. Joseph arrayed himself in 
vestures of fine linen. When the Tabernacle was con- 
structed in the wilderness, two centuries later, by 
Moses, “ The women that were wise-hearted did spin 
with their hands, and brought that which they had spun, 
both of blue and of purple, and of scarlet, and of fine 
linen.”” Almost four centuries before the Christian 
Era, we are told that the ordinary wear of the Indians 
was cotton cloths. Strabo speaks of their flowered 
cottons or chintzes, and of the lustre and vivid quality 
of the dyes with which they figured their cloths. All 
over the East cloth fabrication was among the oldest 
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of all arts, and in America it is said that the arts of 
Spinning and Weaving were carried on by the earliest 
settlers, who found the cotton and indigo plants indi- 
genous. The first record of cotton cloths among the 
argosies of the East is in The Circumnavigation 
of the Erythrean Sea, in which Arrian, an Egyptian 
Greek, refers to the Arab traders bringing Indian 
cottons to Aduli, a port on the Red Sea. Ports beyond 
the Red Sea had an established trade in calicoes, 
muslins, and other cottons, both plain and bearing 
floral ornamentation. It does seem remarkable, as 
Mr. Baines points out, that a branch of industry so 
apt to propagate itself should have lingered thirteen 
hundred years on the coast of the Mediterranean 
before it crossed that sea to Greece or Italy, for the 
costly silks of China had long before been quite eagerly 
sought by the ladies of Rome and Constantinople. From 
the East the textile arts gradually spread to Europe. 
In Greece, in the tenth century, silks, woollens, and linens. 
were made, and silks were made on a large scale in 
Southern Italy in the twelfth, thirteenth, and fourteenth 
centuries. There were big woollen manufactories at 
the same period in Flanders, Tuscany, etc., but it was 
left to Mohammedan Spain to manufacture cloths 
from cotton as early as the tenth century, as well 
as to copy the artistic fabrications of the seats of 
Mohammedan luxury in the East. Venice exported a 
variety of cottons in 1560, and Milan sent out fustians 
and dimities of many sorts. The first record of cotton 
in English trade is contained in a work written towards 
the close of the fifteenth century by Hakluyt, who. 
says that the ships of Genoa brought from England, 
among other commodities, cotton. In 1601 it is 
recorded that cotton was brought to England by the 
Antwerpians from Sicily, the Levant, and Lisbon. When 
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the refugees from the Low Countries in the second half 
of the sixteenth century, fleeing from persecution, 
settled in England, they are said to have pursued the 
tnanufacturing arts they had practised at home. There 
is however, no positive proof that the Flemish weavers, 
who settled in the neighbourhood of Manchester, did 
actually begin our English cotton manufacture. It is 
practically certain that many of the woven goods called 
‘cottons’ in 1552 were really woollen stuffs. As a 
matter of fact, for over 100 years after Roberts wrote 
his book on Traffic in 1641, India kept far in front of 
Europe in cotton manufactured goods, the Eastern 
trading companies gaining great wealth by the monopoly. 
In 1775 a patriotic association was formed at Edinburgh 
to discourage ladies from wearing the cotton robes of 
India in preference to the calicoes and lawns of Glasgow 
and Paisley. 

By the year 1727 the cotton industry had so far 
developed as to enable Defoe, writing on Manchester, 
to say “‘the grand manufacture which has so much 
raised this town is that of cotton in all its varieties.”’ 
In less than fifty years afterwards there were in and 
about Manchester over 30,000 people engaged in the 
cotton industry, and the woollen and linen industries 
were also pursued on an extensive scale, not only here 
but in other parts of Lancashire. There then was laid 
the foundation of that industry which has built up the 
great wealth and industrial pre-eminence of Lancashire. 
In Dr. Aikin’s Forty Miles Round Manchester, published 
in 1795, he says, speaking of the recently introduced 
cotton industry, ‘‘ that in the middle of the previous 
century the Manchester traders went regularly to buy 
fustians (a coarse cloth) of the weaver, each weaver then 
producing yarn or cotton as he could.” Then he goes 
on to say that three-quarters of a century afterwards 
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‘the Manchester merchants began to give out warps 
and raw cotton to the weavers, receiving them back 
in cloth, and paying for the carding, roving, spinning, 
and weaving.’ Next there arose “second-rate mer- 
chants, called fustian-masters, who gave out a warp 
and raw cotton to the weaver, and received them back 
in cloth, paying the weaver for the weaving and spinning, 
and these attended the weekly market at Manchester, 
arid the middleman sold his pieces in the grey to the 
merchant, who afterwards dyed and finished it.”” The 
system was primitive, but it gradually spread over the 
hills, dales, and plains of Lancashire, and in other places. 
Very many of the farmhouses and cottages had their 
weaving shops, and the cellars of many labouring people 
in the towns and villages contained hand-looms. The 
cotton wool was, at the outset of the system, picked 
by the young children, and it was then carded and spun 
on the jennies by the elder girls or the good wife, the 
yarn being woven by the father or the sons. The women 
of the district were sometimes engaged by the hand-loom 
weavers, for one efficient industrious weaver could keep 
three women busy turning weft off the spinning wheels. 
It was often difficult to get weft, and the weaver was 
frequently unable to deliver his cloths to the 
manufacturers within the time he had contracted. 
Postlethwaite, in his Dictionary of Trade and Commerce, 
in 1766, estimated that at Manchester, Bolton, and the- 
neighbourhood they made over £600,000 worth of cotton 
goods annually. Fustians, cottons, tapes, etc., were 
sent on pack-horses to London, Liverpool, and Bristol 
for exportation. Manchester men travelled to different 
parts of the Kingdom to sell cloths to the tradesmen 
for home consumption. Baines tells us that ‘up to 
the year 1760 the machines used in the cotton manufac- 
ture in England were nearly as simple as those of India, 
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though the loom was more strongly and perfectly con- 
structed and cards for counting the cotton had been 
adopted from the woollen manufacture.” It was clear 
that means would have to be taken to multiply the yarn 
supply, or the expanding trade was in danger of being 
lost. The genius of inventors was first spent in the 
development of the domestic spinning wheel. In 1764 
James Hargreaves, of Stanhill, near Blackburn, invented 
his spinning jenny, which was driven by a fly-wheel, 
and held a number of spindles slightly inclined from the 
perpendicular, a movable frame receding from the 
spindles during the extension of the threads and ap- 
proaching them in its winding on. The alarm of 
neighbours lest it should destroy hand labour led them 
to break into the house and destroy the jenny. He left 
the district and went to Nottingham in 1768, where 
a joiner named Thomas James entered into partnership 
with him to erect a spinning mill on the jenny plan. 
Before patenting the jenny he found his machine had 
been extensively pirated in Lancashire. He died in 1778. 
Crompton, the inventor of the mule, learned to spin 
on one of these jennies in 1769. It was in that year 
that Arkwright, the Preston barber, secured his patent 
for a system of spinning by rollers, not a new idea, it is 
true, for a patent for a system of this sort had been taken 
out in 1738 by Lewis Paul, but the imperfection in 
mechanism prevented its general adoption. Arkwright’s 
mechanism was much more perfect, and he and his part- 
ners began a little factory at Nottingham. Arkwright’s 
system was widely adopted and used for spinning warp 
and hosiery yarns of a hard and compact fabric, of any 
grist up to seventy or even eighty hanks in the pound. 
Hargreaves’s system spun soft weft yarn of rather inferior 
numbers, and these two independent systems for many 
years produced the cotton yarn of the country. The 
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jenny gave way to the wonderfully clever invention of 
Samuel Crompton, of Bolton—the spinning mule. Ure 
says: “In the place of Arkwright’s bobbins and flyers 
Mr. Crompton used the spindle carriage of Hargreaves’s 
jenny to receive, attenuate, twist and wind on the 
threads, after their emergence from the drawing rollers.” 
The adoption of this mule, as improved by Henry Stones, 
a clever mechanic residing near Bolton, was followed by 
developments immensely increasing the volume of 
production and the fineness of the yarn. About this 
time there was invented the billy, a union of jenny 
and mule, by a Stockport man. The widely adopted 
mule was from time to time improved by various devices. 
For some time roving was a distinct business in the hands 
of those using Arkwright’s carding and roving machines. 
They disposed of the rove to the hand mule spinners. 
These inventors gave a great impetus to the factory 
system. 

In 1771 Arkwright built a mill at Cromford, and 
speedily the expansion of spinning began on his prin- 
ciple, in various parts of Lancashire especially. Inven- 
tions to expedite cloth production began at an earlier 
date. In 1738 John Kay, of Bolton, invented the fly 
shuttle, a picking stick driving the shuttle instead of the 
old method of hand throwing. In 1760 Robert Kay, 
the son of John, invented the drop box to accommodate 
shuttles holding threads of various colours. In 1760 the 
swivel loom, adopted from the Dutch, and weaving a 
number of narrow pieces (tapes, etc.) at the same time was 
introduced. Then came the invention of the harness- 
loom for figured goods, and this was subsequently super- 
seded by the Jacquard loom, with its elaborate system of 
perforated cards. The commencement of the factory 
system began with master weavers who employed 
children, apprentices and journeymen. Some employers 
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had looms on their premises and engaged weavers. 
From the ranks of these rugged, strong men, with the 
northern grit and grand spirit of self-reliance, there 
émerged in time some of the richest cotton lords of 
Lancashire and the far North; for Scotland, the land of 
education, progress, and lusty men, had taken up 
the cotton manufacture in several places at an early 
period. For a time the domestic system prevailed in 
manufacturing. 

The inventions to increase the output of yarn succeeded 
so well that loom improvements became an absolute 
necessity. In 1787 the Rev. Edmund Cartwright 
invented the power-loom, which produced more uniform 
cloth with far greater rapidity, but it was only adopted 
slowly. Glasgow made the first use of this loom at the 
end of the eighteenth century. In 1820 only about 
14,000 power-looms were in use in the United Kingdom, 
whilst the number of hand-looms approximated a quarter 
of a million. Subsequent to 1836 the power-loom 
became rapidly adopted, and this was largely due to the 
economical advantage of the invention of Radcliffe and 
others to enable the warp to be dressed before it went 
to the loom, instead of the loom having to be stopped to 
dress the warp. The loom, too, was improved by the 
cloth being taken up mechanically instead of having to 
be pulled forward by the weaver. Other improvements, 
which will be dealt with later, perfected the loom to that 
high degree of automatic mechanism which we see in 
the power-looms of to-day. 

Following the erection in 1770 at Nottingham of 
Arkwright & Partners’ horse-driven mill, there was in 
1771, built at Cromford, in Derbyshire, Arkwright’s 
larger mill, driven by water-wheel (which gave to 
Arkwright’s invention the common title “ water-frame ’’). 
Between 1776 and 1778 half a dozen mills were built in 
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Oldham, three worked by horses and three by water- 
power. Then the mills spread over Lancashire, being 
often placed in the valleys to get the advantage of the 
water-power from the rivers and their tributaries, which 
transformed peaceful vales into busy and well-to-do 
communities. Then came the invention of Watt’s steam 
engine, applied first in 1785 to a cotton mill at Pepple- 
wick. It was adopted in Bolton and Glasgow, and 
next in Oldham. Water-power was gradually substi- 
tuted by the steam engine, and there was seen more and 
more the concentration of factories and weaving sheds 
in towns and valleys. Hand-loom weaving gradually 
declined, the putting-out shops and the weaving rooms 
were closed one by one, and the stalwart, self-reliant 
weavers came into the towns and villages, and lived the 
busy life of the operative, whilst the farmers’ sole 
business became attention to the agricultural arts and 
stock breeding, whereas formerly it was divided between. 
‘weaving cloth and cultivating the land. It was a 
peaceful revolution, fruitful in blessings and prosperity, 
Our trade expanded in all directions, and the Exchange 
at Manchester became the great emporium of the world 
for the distribution of cotton goods, both fancy and 
plain. One cannot attempt to encompass in an epitome 
all the inventions in the mechanical arts bearing upon 
cotton trade evolution and expansion. We in this 
kingdom got the start of the world, and our home 
market, our colonies and possessions beyond the seas 
became our bountiful patrons. Production multiplied 
apace. Lancashire especially grew abundantly in riches 
and power under the textile system. Swift rail and sea 
transport all came in as auxiliaries of trade development, 
and the huge mercantile system brought out some 
of the ablest, most enterprising, and most honourable 
men of the nation. The trade has had its periods of 
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prosperity and depression, of strikes and lock-outs, which 
can only be thus generalised. It has had to face a yearly 
growing competition from Continental nations, and 
from both the Northern and Southern States of America, 
and even the Far East in lesser measure. The wide 
adoption in England of the co-operative principle has 
largely transformed mill ownership and stimulated 
industrial development. Legislation has improved the 
lot of the worker from time to time. Consolidation, 
centralisation, and specialisation are more and more 
yielding economic and commercial advantages. There 
has been a gradual co-ordination of forces. The opera- 
tives began their unions in the early days of the factory 
system. Then Masters’ Associations were formed. 
Now the workpeople in the spinning, cardroom and 
weaving and other branches, have their separate organ- 
isations, all very powerful, and for certain objects 
federated. The employers have had to lengthen their 
cords and strengthen their stakes. They have great 
district Associations and a Federation, the most power- 
ful in the world, of the Master Cotton Spinners’ Associa- 
tions. The operatives spread their organised work to 
international proportions, bringing into line for com- 
mon objects Continental operatives of all nations with 
themselves. The employers have followed their example, 
and have founded one of the greatest organisations the 
world has known—the International Federation of 
Master Cotton Spinners’ and Manufacturers’ Associa- 
tions. These organisations are referred to in the final 
chapter. 

The following facts illustrate the enormous ‘magnitude 
of the cotton industry to-day. The total estimated 
number of raw cotton spinning spindles in work prior 
to the outbreak of the cid oak War, and again it in 1925, 
was as shown on the next page. | : . 
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28 Feb. 31 July 
1914 1925 
(000’s omitted) - 
Great Britain §5,972 57,116 
Germany . 11,405 9,500 
France 7,400 9,428 
Russia 9, 112 7, 246 
Poland Included i in Russia 1,172 
Finland 253 
Austria 4, 941 1,038 
Czecho-Slovakia Included in Austria 3. 471 
Italy . 4,600 4,771. 
Spain 2,200 1,813 
Switzerland 1,384 1,517 
Belgium . ; 1,518 1,788 
Portugal . : 482 503 
Holland . ‘ 500 817. 
Sweden. ; 550 «BSS 
Norway . | : 56 > 8B 
Denmark . : 93 . 9g. 
U.S. America . 31,520 37,987. 
Canada. ‘ 860 - 1,819. 
Japan . 2,415 5, 292 
India ; . 6,397 8, 500 
Other Countries . 93,300 7,191 
Grand Total . 144,335 161,363. . 


There are quite 6,000,000 doubling and waste cotton 
spindles, besides the above raw cotton using spindles. 

The total estimated number of looms in the United 
Kingdom and Ireland before the war was about 806,000. 
It is very difficult to estimate the number of looms 
abroad,.on account of the large number of hand-looms 
still in use in some parts of the world; but, roughly , 
speaking, there must be 2,000,000 power-looms i in ie | 
wo1ld, besides the 800,000 of Great Britain. 

‘It was stated on the authority of Sir ‘Charles: Ww. 
Macara, Bart., a former Chairman of the Committee of 
the International Federation of Master Cotton Spinners’ 
and Manufacturers’ Association, that the cotton industry 
manipulated raw material in one year of the value of 
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over £200,000,000, and that it distributed throughout 
the markets of the world manufactured goods of the 
value of £450,000,000. ' This statement was made in 
1908, since when prices are more than double that 
value. 

Up to the early seventies, England occupied a pre- 
ponderating position in the cotton industry; this, 
however, has entirely changed, as is seen from the 
preceding table. 

Sir Charles W. Macara, speaking in Zurich in 1904, 
on the occasion of the foundation of the International 
Cotton Federation, gave the following interesting 
particulars— 

“‘ There is little doubt that the expansion of cotton 
machinery throughout the world has been so great 
that for four successive years the supply of the raw 
material has been insufficient to run the cotton 
spindles of the world. 

“There is no industry in Great Britain, excepting 
agriculture, which affords so much employment, 
directly and indirectly, for the masses of the people 
as the manipulation of cotton, or which is of more 
importance to the whole mercantile and industrial 
system of England. 
~ “ Estimating the raw cotton at an average price of 
5d.4 per pound, {40,000,000 worth is imported 
annually, an average of about £5,000,000 worth is 
re-exported in the raw state, leaving the balance of 
£35,000,000 worth of cotton to run the spindles 
and looms. 

“This cotton, after being converted into yarn or 

cloth, and after undergoing one or more of the further 
processes of finishing, bleaching, dyeing, printing, 

' In 1924-25 the average price of American (Middling) Cotton 
was 13.76d. 
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making up into pieces, or being converted into ready- 


made garments, is finally packed and disposed of by 
the distributors at home and exporters at an estimated 
value, on the same basis, of over £90,000,000, leaving, 
as will be seen, a balance of over {55,000,000 to pay 
imperial and local taxation, profit on capital invested, 

depreciation on buildings and machinery, coal, mill 


- stores, etc., and wages, this last item representing by 


far the largest proportion of the £55,000,000. The 
raw material is largely brought to England by British 
ships. When landed at the ports it forms an im- 
portant part of the mercantile transactions of. ‘these 
ports, and the warehousing and handling of it employ. 
a large amount of labour. The carrying of this raw. 
material to the cotton spinning mills forms a substan- 
tial source of revenue to some of the most important 
railway companies and to the Manchester Ship Canal... 
In the further carrying of the yarn to mills engaged 
in the weaving branch of the cotton industry another. 
large source of revenue accrues to the railway 
companies and other carriers. | 
“Owing to the great variety of cotton goods 
produced in England, the majority of manufac- 
turers have to supply their requirements from 
numerous spinners, there being comparatively few 
mills that combine both processes of spinning and 
weaving. | 
“Again, the grey cloth has to be carried to the 
warehouses of the distributors or to the works of the 
finishers, dyers, printers, bleachers, and ready-made 
clothing manufacturers; these further processes 
involving another rate for the railway compani 








before the goods reach the warehouses of the distri- 


butors, who finally are responsible for their distribu- 


tion to the home and foreign markets; this again 
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bringing in further revenue to the railway companies, 
shipowners, and other carriers. Like the handling 
of the raw material, the distribution of the manu- 
factured products of the spindles and looms forms 
another important part of the commercial transac- 
tions of the nation, more especially as regards 
Lancashire. 

“From the standpoint of employment, a study of 
the position is even more impressive. As already 
stated, the handling and warehousing of the raw 
material at the ports find employment for a large 
number of people. The repeated carrying in connec- 
tion with the various processes of manufacture gives 
employment to a much larger section of the 
population. 

“The cotton operatives engaged in spinning and 
weaving number, in round figures, 500,000. The 
number employed in the subsidiary industries and 
employments connected with cotton, already enu- 
merated, is more difficult to estimate, but it will 
amount to another 500,000. Allowing two dependents 
only to each worker (there being a large number of 
young people employed) a population of no less than 
3,000,000 is represented. 

“There are further the dependent industries, such 
as the great machine-making and engineering estab- 
lishments, which are largely employed with repairs, 
renewals, and extensions in the British cotton and 
subsidiary industries, also a portion of the mining 
and chemical industries; all of which represent a 
further section of the population. The provision 
trade is obviously mainly dependent on the masses 
of the people. In any dislocation of the cotton 
industry its serious effects on employment generally 
would be widespread. But it would not end here ; 
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the retail, mercantile, banking. professional, and 
leisured classes would all suffer severely; and so 
would the landowners, property owners, and the 
agricultural classes, who find their largest markets 
in the great mercantile and industrial centres of the 
North of England.” 


CHAPTER II 


COTTON GROWING 


THE word cotton may be traced to the language of 
Arabia, a country where the plant is indigenous. 
Cotton was doubtless used for clothing in the very 
early days of human history. It was introduced into 
Western Europe at the era of the Mohammedan con- 
quest, and, as a matter of fact, it was in Mohammedan 
Spain that the cotton manufacture first began in Europe. 

Cotton was well known and in common use in India 
long before the Christian era, for in a book written 
about 800 B.c. the plant is referred to frequently, and 
in such a way as to show that it was quite familiar. 
Nearchus, the admiral of Alexander the Great, who 
took part of his army along the shores of the Arabian 
and Persian Gulf about 327 B.c., says: ‘‘ There are 
in India trees bearing as it were branches of wool. The 
natives made linen garments of it, wearing a shirt which 
reached to the middle of the leg, a sheet folded about 
the shoulders, and a turban rolled round the head, and 
the linen made by them from this substance was fine and 
whiter than any other.’”’ Our word “calico” was 
originally given to this familiar material because it 
came from the Indian port of Calicut. From India 
cotton plants were probably sent to China and other 
neighbouring countries. 

Later explorers found cotton in other regions. For 
example, in 1492, Columbus noted that it grew abun- 
dantly in the West Indies and on the neighbouring coasts 
of America, and that the natives had considerable 
skill in making it up into cloth. In Mexico, Peru, 
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and Brazil, cotton was well known, and in Mexico it 
was the chief article of clothing. In parts of tropical 
Africa cotton grows wild, and is used by the natives 
to make cloths. | 

Cotton belongs to the order of the Malvaceae or 
mallows, its generic name being Gossypium. It is, 
therefore, related to the English hollyhock, which it 
remotely resembles. 

Experts in systematic botany differ greatly as to the 
number of separate species which can be distinguished, 
but the following are generally recognised— , 


A. Group oF OLD WoRLD or “ AsraTic’”’ CoTTONS 


Gossypium herbaceum.—This includes most of the 
Indian and Levant cottons, and the native types of 
Russian Turkestan and Persia. 

Gossypium arboreum or tree cotton. Although tree 
cottons are found in other sections also, this name is 
usually restricted to a type resembling the Asiatic, and 
includes the sacred tree cotton of India. 


B. Two Groups oF “ Non-AsraTic ’’ CoTToNns 


1. THE UpLanp GrRoupP.—Gossypirum hirsutum is so 
called from the hairy character of the plant, in stem, 
leaves, and seed. The American Upland is the chief 
representative of the Group, to which the Indian 
Cambodia cotton also belongs. The group is possibly 
also Asiatic in origin, though its most important 
cultivation is now in the New World. 

2. THE PERUVIAN GROUP.—Gossypium barbadense, 
mantimum, and peruvianum. This group includes the 
Sea Islands, Egyptian, Peruvian, Caravonica, and other 
cottons, The exact origin of these forms, which include 
the best kinds of lint on the market, is uncertain. 
They might also be roughly distinguished as the “‘ vine- 
leaf ’’ cottons. | 
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In appearance and growing characteristics, the 
cotton plant varies greatly in different countries, but 
it may be described as generally a bushy plant, growing 
about 3 to 6 ft. high, with more or less widespreading 
branches, especially on the lower portion of the stem, 
and tapering to a pointed top. When closely planted, 
the development of the branching is reduced, and the 
plant grows more like a raspberry bush than a goose- 
berry. The root system also differs greatly according 
to the nature of the soil and the water supply. In 
Egypt, for example, the main tap-root has been shown 
to descend over 6 ft. into the ground in search of water, 
and it is probable that it would do the same elsewhere 
if conditions allowed. While, therefore, cotton does 
grow well on shallow soils (as in Barbados), it does 
much better in deeper soils. 

The leaves are large, and more or less deeply divided 
into three or five lobes, the form differing greatly in the 
different species and varieties. Thus, Sea Island has 
very deeply cut lobes, while American Upland repre- 
sents the opposite extreme (more like an ivy-leaf), but 
covered with hair, which gives it a dull appearance. 
The Indian leaf is smaller, with lobes characteristically 
rounded in appearance. 

The flower also differs considerably in colour from 
one species to another. It resembles generally the 
flower of the hollyhock in shape, but is more tubular, 
and is surrounded by three large bracts, or outside 
leaves. The flower of the Sea Island and most Egyptian 
types is lemon or golden-yellow, with crimson spots at 
the base of the five petals inside, and a golden brush 
of stamens ; but that of the ordinary American Upland © 
is creamy, usually without any markings, and has 
buff-coloured stamens. 

~The Indian flower is also yellow, but smaller than the 
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Egyptian, and the spots are larger and darker. The 
flower of the sacred cotton tree, and of some other 
varieties in India, is red. In fading, if the atmosphere 
is humid, the yellow flower turns pink, and finally 
almost red, before it withers. It only remains open 
for one day. 

The boll, or fruit, before maturity, is of varying 
shades of green, and differs very greatly in size—from 
2 in. to 14 in. in diameter—and in shape in the different 
varieties. Thus, the Sea Island and Egyptian bolls, 
especially the former, are narrow and pointed; while 
the American Upland is much rounder and appears 
much shorter. Some of the new varieties of medium 
staple American cotton have very large but pointed bolls. 

The boll.is divided into from three to five loculs, or 
compartments, each containing a “lock” of seven to 
nine seeds, to which the lint—the actual cotton itself— 
is attached. Here, again, is a marked difference, 
according to the species and variety. The Sea Island 
and Egyptian seeds are black or brown, and the lint 
comes easily and completely away from the seed in the 
process of “‘ ginning,” or separating the lint from the 
seed, except for a small tuft of short fuzz at the point 
in certain varieties. They are, therefore, known as 
“black ”’ or “ clean ”’ seeds. In the American Upland 
and Indian varieties, on the other hand, there are two 
kinds of hair: one—the actual cotton or “ lint ”— 
being of about an inch in length, and coming away 
easily from the seed in the “ gin”’ ; the other is a short 
fuzz, which adheres very closely to the seed, and is only 
partially removed, even by the subsequent process of 
“ delinting.”” What is removed by this process is 
known as “ linters,” and forms an appreciable, though 
until the war not valuable, addition to the American 
crop. Its most important use during the war was as_ 
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the raw material of gun-cotton, but it is now increasingly 
used for the manufacture of cellulose, the raw material 
of many new industries, e.g. artificial silk. These seeds 
are known as “ white”’ or “‘ fuzzy.” - 

The length, strength, fineness, and character of the 
lint are, from the spinner’s point of view, the character- 
istic distinguishing marks of the different varieties. 
Sea Island staple, for example, often exceeded 2 in. in 
length ; Indian, on the other hand, may be less than 
4in.; while the diameter of the fibre varies from 
0.0007 to 0.0001 of an inch. The appearance of the 
lint in the open boll also varies immensely, from one 
type of Indian, in which, when ripe, the contents of 
the boll hang right out to the length of 2 or 3in., like 
a bunch of grapes, to that of the Sea Island, in which 
the lint clings closely to the lock in a peculiar curled 
condition, like raw silk. 

The seed generally forms about two-thirds of the 
gross weight of the seed cotton, and the lint one-third ; 
but this proportion, or “ ginning out-turn’’ is much 
lower in the case of many varieties, and higher in others 
—varying from 25 to 50 per cent. 

The climate most suitable to cotton growing may be 
described as subtropical. The period of growth of the 
plant from sowing to picking is about four to eight 
months, but in many cases the picking season is very 
long drawn out. Cotton requires an ample water sup- 
ply, which may be derived from natural rainfall or 
from irrigation. It is important to notice how rapidly 
the growth of cotton under irrigation has developed in 
modern times. Cotton was certainly at first a rain 
crop (i.e. a ‘“‘monsoon” crop) in India; but the 
quantity of cotton grown under irrigation in every part 
of the world is now very large. Indeed, it appears that 
the best growing conditions can only be secured by 
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‘irrigation. In America, for example, the crop suffers 
very seriously in certain seasons, owing to damage by 
untimely rain, which stains or “tinges” the ripe 
cotton and materially lowers its value ; while, on the 
other hand, where irrigation is not possible, the crop 
is liable to serious damage by drought during the 
growing period. 

Where the growing season is likely to be prematurely 
closed by severe frost, the amount of the crop is liable 
to severe fluctuations. In America, for instance, the 
date of the first killing frost in autumn is often the 
determining factor in the final yield of the crop. Frost, 
on the other hand, is the worst enemy of certain insect 
pests, which prey upon the cotton, such as the boll 
weevil in America. Again, the extermination or reduc- 
tion of such pests is often assisted by summer droughts : 
for most of them seem to flourish best under moist, 
shady, and relatively cool conditions. | 

The cotton crop requires a considerable amount of 
intensive cultivation at certain periods. Thus, after 
sowing, it requires to be “chopped” or thinned out, 
and the ground carefully “ cultivated ” (hoed) to ans : 
it clear of weeds, and also to prevent unnecessary 
evaporation of the moisture of the soil. There is- 
usually a period before final harvesting, when the crop © 
is “made,” or “laid by” as it is called in America, 
and requires little attention until picking time arrives. 
Picking itself requires an immense amount of labour, — 
which, indeed, is in many cases the limiting factor. in 
the extension of the crop. Thus, on the whole; '¢ cotton 
is essentially a cheap-labour crop, and the best’ results 
are obtained when hand labour can be used thn 
as in Egypt. gee. 

The methods of picking, ginning, bain 
and selling the crop vary greatly in differ 
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The two main methods of ginning are by the roller gin, 
which is used in Egypt and the Sea Island districts, 
and generally wherever long staple cotton is grown. 
By a strange paradox, it is also very largely used in 
India even for the shortest stapled cotton. The great 
bulk of the world’s cotton, however, is ginned by the 
American saw-gin. The character of these two types 
of machine is sufficiently indicated by their names. 
In certain parts of Russia, China, and India a peculiar 
type of cotton is grown which, owing to the in-growing 
habit of the lint, must be plucked bodily from the plant 
and the lint extracted at leisure afterwards. 

From the side of supply as well as demand, the world’s 
cotton market has increased in complexity and special- 
isation during the last twenty years as greatly as it 
has in bulk and extent. The Weekly Circular of the 
Liverpool Cotton Association before the war quoted the 
prices of no less than forty-six different varieties of 
cotton, of which 4 were American, 5 Peruvian, 6 
Brazilian, 2 West Indian, 6 Egyptian, 2 African, 19 
Indian, and 2 miscellaneous (Chinese and Levant). 

All of these have their own peculiar qualities and 
special uses and the range-of values is very wide. Thus in 
July, 1914, Liverpool prices varied from, say, 4d. per Ib. 
up to 40d. per lb., with. the basis price of American 
Middling about 7d. Most of them are specially adapted 
for and afte mainly employed in particular trades. 
All of them, however, are more or less interdependent, 
both as to supply and demand. There is a good deal 
of overlapping in the supply of different varieties— 
areas which may, and do, grow one variety or another 
at different times, according to varying conditions or 
the movement of prices. Thus, the parts of the Carolinas 
and Georgia, which formerly grew Sea Island, are now 
growing short staple Upland, and much of the area in 
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Arizona which formerly grew Pima (American-Egyptian) 
cotton was in 1924 turned over to short stapled American 
varieties. On the other hand, there are increasing 
possibilities of substitution of one variety for another 
in spinning, such as the substitution of American long 
staple for Egyptian cotton, or of the better grades of 
Egyptian for Sea Island. 

For the sake of clearness, some system of classifica- 
tion of the different varieties of cotton into broad 
grades must be attempted, though it must be under- 
stood that no such classification exists in practice in 
the trade, and that the limits of the different classes 
are by no means clear or exact. The writer has 
attempted to frame such a classification, taking the 
different classes of cotton according to their quality 
or spinning capabilities. 

In the former edition (1917) this classification was 
into five grades, but the virtual disappearance of Sea 
Island cotton has made it desirable to modify the 
classification into three grades as follows— 

Grade 1. The best cotton of all is the true Sea Island. 
formerly grown on the Islands (hence the name) off . 
Charleston, South Carolina, and also in the West Indies... 
The total quantity of these crops was never very large, : 
the average total being less than 100,000 bales, but their’ 
value was very high on account of their marvellous 
spinning qualities. The best Sea Island can be spun as 
high as 300's or even more, which means that 150 miles 
of the yarn spun from such cotton weigh only 1 lb. 
The use of these fine yarns was, of course, confined to 
the very highest grades of fabrics and the finest sewing 
cottons. They were largely employed in the Nottingham 
lace trade. Next to these came certain grades of Sea 
Island, grown in Georgia and Florida, which were of 
excellent quality, though not so superfine as the real 


COTTON GROWING 23 


‘““Tslands.”” But the advent of the boll weevil in the 
Atlantic States about 1917-18 produced, as had been 
anticipated, the most disastrous effect on the Sea Island 
districts, and most of the planters immediately aban- 
doned the attempt to fight the weevil. Efforts were 
made to introduce a long staple Upland cotton, namely 
‘* Meade,’”’ which had the advantage of earlier maturity, 
but this met with very little success and now practically 
the whole of these old Sea Island districts has been 
turned over to short staple cotton. In 1924 no separate 
statistics were given of Sea Island cotton, but it was 
reported that only 2,361 bales had been grown. There 
is still a small quantity of the super Sea Island variety 
grown in the West Indies (see page 26). 

The fine cotton trade has therefore been compelled 
to resort to Egyptian cotton as practically the sole 
source of its supply. Before the War Egypt was produc- 
ing a number of very fine cottons, such as Abbassi, 
Jannovitch, and, latterly, Sakel, which were second only 
to the finest Sea Island in quality and spinning capa- 
bilities. They were also extra strong, which gave them 
certain special uses of their own where strength and 
fineness were essential. Since the war, Abbassi and 
Jannovitch have practically disappeared and Sakel has 
become the dominant variety in the Delta, where the 
best Egyptian cottons have always been grown. Next 
to these superior grades of Egyptian came the ordinary 
varieties of Egyptian cotton, i.e. Nubari, Afifi or Brown 
Egyptian, and Ashmouni or Upper Egyptian. But here 
again the post-war period saw great changes. Nubari 
and Afifi gave place almost entirely in the Delta to Sakel, 
so that the Egyptian crop became roughly divided into 
two main varieties, Sakel and Ashmouni or Uppers, 
and as time went on the line of demarcation between 
these two became less definite owing to the progressive 
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deterioration of Sakel, and the production of new 
varieties of Uppers, especially Zagora. As will be seen 
later on, in 1924 Zagora invaded the Delta owing to 
the temporary disappearance of the premiums on Sakel 
in the previous season, and although this movement 
was less marked in 1925 the consequence in the mixing 
of the future seed supply may be serious. 

As far back as 1909, when the Egyptian premiums 
first went to prohibitive levels, Egyptian spinners found 
themselves forced to experiment with other supplies of 
fine cotton and had conspicuous success with certain 
of the best varieties of American long staple Upland 
cotton, especially those known as “ Peelers and Benders ”’ 
grown in the Mississippi Delta (see page 29). For many 
purposes, including even mercerising, which had long 
been supposed to be exclusively confined to Egyptian, 
these long staple American varieties proved themselves 
almost as good as Egyptian, but, unfortunately, the boll 
weevil reached the Mississippi Delta in 1909-10 and the. 
supply of these long staple varieties quickly disappeared. 
Their place was taken, however, to a certain extent by 
improved varieties of early maturing Upland cottons, 
some of which, through careful breeding, attained a staple _ 
of 1}in.; and since the war these new varieties have 
played a very important part in taking the place of 
Uppers when Egyptian prices went to excessively high 
figures. 

Finally, it is necessary to include in this first grade, 
though towards the lower end of it, much of the Peruvian _ 
cotton, a considerable amount of the best Brazilian, and 
some of the best of. the new African cottons. 

Grade 2. The great bulk of the world’s cotton supply, 
however, consists of the ordinary American Upland crop, 
which still amounts to about 55 per cent of the whole 
world’s crops. This has, of course, no rival in the 
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matter of quantity, but there are various smaller crops 
which are round about the same quality (e.g. Brazilian, 
West African, Russian, Asia Minor, and, in recent 
years, some of the improved varieties of Indian cotton). 
Some of the Chinese crop may also be included in 
this grade. | 

Grade 3. The greater part of the Indian crop, how- 
ever, is in a grade by itself, of a very short staple and 
inferior quality. It is little used in Lancashire, but is 
largely employed in the local mills of India, in Japan, 
and also in most of the continental spinning countries. 
Similar to the Indian crop in quality are certain of the 
native varieties of Russian cotton. Finally, the great 
unknown of the cotton trade—the Chinese crop—is 
probably, on the whole, of Indian quality. 

The available statistics with regard to the average 
supply of these different grades of cotton are sum- 
marised in the table on page 26 which also indicates 
in each case how much of the supply is produced in 
the British Empire. 


The following brief notes on the principal cotton- 
producing countries are arranged in geographical order— 


AMERICA: THE UNITED STATES 


As will be seen from the table on page 27, the 
American crop still forms more than half of the 
world’s cotton supplies. The area of the American 
Cotton Belt, as it is called, is enormous—about 700,000 
square miles, or nearly six times the total area of 
the United Kingdom. It extends into 19 out of 
the 49 states of the Union, but only 13 produce 
more than 100,000 bales per annum. Of the total 
area of the Belt, only about one-tenth part is under 
cotton, the record figure in 1925 being 46,448,000 acres. 

The Belt may be divided into three main areas: 
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THE WORLD’S COTTON CROPS, 1902-1924 
Bales of 500 ibs, (approx.) 000’s omitted. Linters included in American Crop 


0 


% of 7 % on 
America Worle India! | Egypt |Russia {China |Others| Total | 1914 
ota 


1902-08 | 10,784 | 61 | 3,367| 1,168] 342 | 1,200} 801] 17,662 | 63 
1903-04] 10,016 | 59 | 3,161| 1,302} 477 | 1,200] _751| 16,907 | 61 
1904-05 | 13,697 | 66 | 3,791| 1,263| 536 | 756| 803| 20,846] 75 
1905-06 | 10,726 | 61 | 3,416|1,192| 604 | 788| 938 | 17,664 | 63 
1906-07 | 13,305 | 60 | 4,934] 1,390] 759 | 806] 1,027| 22'221 | 80 
1907-08 | 11,826 | 62 | 3,122] 1,447] 664 | 875] ‘950| 19.384 | 66 
1908-09 | 13,432 | 61 | 3,692| 1,150] 698 | 1,933] 971| 21,876 | 79 
1909-10 | 10,886 | 51 | 4,719] 1,000] 685 | 2,531} 950| 20.271 | 73 
1910-11 | 11,966 | 53 | 3,889|1,515| 895 | 3,467} 968| 22700 | 81 
1911-12 | 16,109 | 61 | 3,262| 1,485| 875 | 3,437 | 1,058| 26,226 | 94 
1912-13 | 14,091 | 58 | 4,421] 1,507] 870 | 2,360| 1,160| 24,409 | 88 
1913-14 | 14,614 | 57 | 5,066| 1,537| 969 | 1,963 | 1,287| 25,496 | 92 


Pre-war javerages 59 77 





1914-15 | 16,738 60 5,209 | 1,298 | 1,152 | 2,332 | 1,154 | 27,883 | 100 
1915-16 | 12,013 56 3,738 | 961] 1,413 | 2,068; 984] 21,177 | 76 
1916-17 | 12,664 58 4,489 | 1,022 | 1,085 | 1,569] 1,027 | 21,856 | 78 
1917-18 | 12,345 59 4,000 | 1,262 | 605 | 1,583 1,086] 20,881 75 
1918-19 | 12,817 61 3,972} 964, 334 | 1,725; 1, 21,108 | 76 
1919-20 | 11,921 53 5,796 | 1,114] 3802 | 1,690; 1,483 | 22, 80 
1920-21 | 13,700 64 3,600 | 1,206 | 120 | 1,351 | 1,471 | 21,448 | 77 
1921-22 | 8,360 50 4,485 | 972 78 | 1,340] 1,440] 16,675 | 60 
1922-23 | 10,320 52 §,073 | 1,243 48 | 1,814! 1,603 | 20,101 72 
1923-24 | 10,811 §2 5,162 | 1,806 | 212 | 1,741 | 1,871 | 21,103 | 76 
1924-25 | 14,497 54 6,058 | 1,455 | 442 | 2,017 | 2,325] 26,794 | 96 
Post-war |averages 56 76 





1925-26 |(*)16,000 55 6,250 | 1,600| 1,000 | 2,000 | 2,500 ; 29,350 | 150 


the Eastern or Atlantic States ; the Gulf States, with 
Texas (which is almost large enough to be regarded 
as a separate area); and the Mississippi Valley. In 
addition to these main divisions, there are several dis- 
tricts of which the total area under cotton is still com- 
paratively small, but which promise great developments 
in the future, namely, the irrigated districts of the 


1 These are the Government estimates, which are generally 
understated. On the other hand, Indian bales are only 400 lb. weight. 
Taking the Government figures as 500-lb. bales, as is done here, 
oy offsets the under-estimation fairly well on the whole, though 
rougaly. 

* Estimates 
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Salt River Valley in Arizona, the Imperial Valley in 
California, and other similar valleys in the West. 
Throughout this enormous area the climatic conditions 
vary considerably. The whole crop, however, with 
the exception of the small irrigated districts. above 
mentioned, is a rain crop, and the chief variation in the 
climate of different districts is in the amount of the 
rainfall. On the Atlantic seaboard it is very heavy. 
In the Central States the rainfall is less, but the Missis- 
sippi and its various tributaries provide ample moisture, 
and frequently cause disastrous floods. In Texas again, 
certain parts of the State are liable to occasional severe 
drought, which may seriously reduce the yield of “a 
year’s crop. A considerable rainfall is, therefore, 
required 1 in winter to put a good season into the ground 
as it is called, i.e. to provide a good supply of subsoil 
moisture against the summer scarcity. The spring rains 
which are necessary for planting in all states may, if 
excessive, have the effect of hardening the surface of the 
ground so that the seedlings cannot break through, and 
thus necessitate re-sowing. Again, in summer, the 
crop is at the mercy of the weather, too much precipita- 
tion being as harmful, and about as likely in certain 
districts, as the opposite extreme of drought in others. 
Fine weather in autumn is essential to the proper 
maturing of the crop, and during the picking season 
it is still liable to damage by rain, which throws-up 
mud into the low-growing open bolls, thus lowering the 
grade or quality of the cotton. As, owing to the lack of 
labour, the picking season is sometimes very long drawn 
out, much of the crop may suffer such “‘ winter damage ” 
through being left on the plants half through the winter. 
Finally, the ultimate out-turn of the crop depends on 
the date of the first killing frost, which stops growth 
and kills the “ top crgp”’ or late maturing bolls on the 
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upper branches of the plant. On the other hand, winter 
frosts and summer droughts serve a useful purpose by 
keeping down the numbers of the boll weevil, which 
does so much damage in nearly all parts of the Belt 
now, except the northern and western fringes. 

The distribution of the different varieties throughout 
the Belt may be indicated as follows: The best Sea 
Island cotton, which was grown only on:a few small 
islands lying off the coast of South Carolina opposite 
Charleston, has already been referred to. Next to this 
came Florida and Georgia Sea Island cotton, grown from 
Island seed in certain portions of South Carolina and 
Georgia, near, but not on, the coast, and in Florida. 
As already explained, however, these fine cottons have 
now practically disappeared before the ravages of the 
boll weevil. Long staple Upland cotton, sometimes 
called Benders, the best of which was little below the 
second-grade Sea Islands, was grown in the so-called 
Mississippi Delta (which is really the delta of the Yazoo 
River and the Mississippi), about 250 miles from the 
mouth of the latter. These also, however, proved an 
easy prey to the boll weevil, and are now almost extinct, 
having been replaced by improved varieties of Upland 
cotton of about 1} in. staple. 

The great bulk of the crop is the ordinary Upland 
cotton, which is spread over the whole Belt, but there 
are many different grades or varieties included in 
this class, from the real Uplands (so called originally 
from the fact that they were grown in the Uplands 
of the Atlantic States) to Orleans and Texas, which 
are superior grades. Uplands are also sometimes 
called Bowed Georgias, from the peculiar form of gin, 
like a bow string, upon which they were formerly 
ginned, and which still survives in the East. Finally, 
the new Western districts of Arizona and California 
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produce some very fine Egyptian cotton, as well as 
ordinary American. 

The methods of growing and handling the crop vary 
considerably in different districts, but the following 
description may be taken as applying generally to the 
ordinary Upland crop throughout the Belt. The dates 
of sowing and picking are naturally the most variable 
factors, but, generally speaking, sowing begins as. soon 
as possible after the danger of frost is safely past. 
This means as early as the end of February or beginning 
of March in South Texas, and as late as the third week 
in May in the high-lying parts of the Atlantic States. 
Preparation of the ground is done in spring rather than 
in the preceding autumn. Deep ploughing is very 
little practised owing to lack of labour ; and in many 
cases, ploughing so-called is confined to turning over 
the ridge of the previous year’s crop into the adjoining 
furrow, so that the plants occupy alternate lines in 
successive years, for in many cases cotton is planted 
year after year in the same field. The distance between 
rows is supposed to correspond roughly with the 
expected height of the plant, say, 4 to 6ft., but the 
former distance is probably more common than the 
latter. ‘‘ Chopping ” or thinning out begins about two 
to four weeks after sowing, when the plant is about 
5 in. high, and a distance of 12 to 14 in. is left between 
the plants. Cultivation begins soon afterwards, and 
goes on at intervals of about three weeks until July or 
August. Its object is to remove weeds, especially 
grasses, for the cotton crop must be kept particularly 
free of weeds, and to keep the surface of the ground 
well broken so as to minimise evaporation. It is 
generally done by special machines called cultivators, 
which work along the rows between the plants, for 
which purpose the rows must be wide enough apart 
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to allow a horse to pass between. Hoeing between 
plants is also found desirable. Cultivation is generally 
repeated about five times, if labour is available. 

Flowering begins about two months after sowing, 
when the plants are, as a rule, about 15in. high. The 
earliest bolls begin to form about three months after 
sowing, and take from one to two months to ripen. 
One of the characteristics of Upland cotton is the way 
in which the boll, when ripe, opens wide and allows the 
cotton to protrude freely, so that the whole contents 
can be picked easily in one handful. The flowering 
and fruiting periods of the cotton plant are long drawn 
out, so that they overlap considerably, and flowers and 
ripe bolls are generally to be seen snultancously. on 
the same plant. 

The date when picking begins varies from the middle 
of July in South Texas to the end of September in the 
latest districts, and goes on practically throughout the 
winter, owing to the lack of labour to pick it immedi- 
ately it is ripe. There are generally at least three 
pickings about a month apart, but most planters pick 
whenever they can get labour and there is ripe cotton 
on the plants (which is practically all the time). 
Picking is everywhere performed by hand, none of the 
picking machines so far invented having yet been a real 
success. | 

The methods of ginning and baling the crop in 
America are, in some respects, very good and, in 
others, extremely unsatisfactory. The modern power 
gin plant, of which the use is spreading rapidly, 
especially in Texas, is very satisfactory, and produces 
an excellent flat bale of about 500 lb. gross, with a 
very light tare. But the peculiar method of sampling 
the bale in America results in the bale being so much 
cut to pieces before it is finally sold for export, that it 
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has to be done up again, or “‘ compressed” as it is 
called, which is also intended to reduce its bulk for 
shipping purposes. In the process of compressing, 
however, the bale, instead of being entirely re-covered 
with fresh bagging as it ought to be (and is in Egypt), 
is merely patched, with a few pieces of heavy bagging 
thrown over the holes, and then re-tied with a few 
extra bands. The result is that in the course of the 
rough handling which it subsequently receives, .the 
covering becomes torn and open, and considerable 
quantities of the contents escape or are damaged by 
dirt and damp. Repeated efforts have been made 
to remedy this very unsatisfactory state of affairs which 
annually leads to the loss of an enormous aggregate of 
cotton in small quantities, but hitherto with very 
little effect. 

The history of the American crop as a commercial 
factor in the world’s supply dates really from the 
invention of the saw gin by Eli Whitney in 1793. 
From that date the total amount of the crop and the 
proportion exported increased with remarkable rapidity, 
until about 1820 it practically dominated the English 
industry. The Civil War and the consequent blockade 
caused an absolute cotton famine in Lancashire, with 
the direst results to the industry ; but all the efforts 
made then to develop other possible fields, especially 
in India, had no lasting effect. 

Two things have helped to retard the natural develop- 
ment of the American crop in recent years. These are 
the scarcity of labour (and its consequent high cost) 
and the depredations of the boll weevil. Cotton is a 
crop which requires, at certain seasons, highly intensive 
cultivation, and labour must be plentiful and reason- 
ably cheap to make its cultivation in the best way 
feasible. But labour is now both scarce and dear in 
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most parts of the United States; in Texas, in 1913, 
day wages were as high as a dollar or a dollar and a 
half per day, while the pickers received from 70 cents 
to a dollar per 100 lb. of seed cotton picked. As the 
ginning out-turn is about one-third, this meant that 
the actual cost merely of picking the cotton was not less 
than 2 cents per Ib. of lint. The prices of everything 
the planter requires, such as mules, farm implements, 
fertilisers, and feeding-stuffs of all kinds, had also gone 
up to an extraordinary extent even before the war, with 
the result that the cost of production of cotton was 
probably not less than 12 cents per Ib. in Texas. It 
is very difficult to give a comparable figure for the present 
day, but it is probable that in 1923 there were important 
districts in the Belt where the cost of production was 
as high as 25 cents per lb. owing to the reduced yield 
per acre due to boll weevil. 

The advance of the boll weevil year by year has 
done much to make cotton growing less profitable than 
it ought to be. This famous pest first appeared in 
Mexico in 1862, crossed into Texas in 1892, and has 
since been spreading rapidly throughout the Belt, 
covering new ground almost every year. The years 
1918-20 marked a record advance, especially in the 
Atlantic States, where its progress, owing to the pecu- 
liarly favourable character of the climate and the vegeta- 
tion, was more rapid than ever. Its worst damage was 
in the Sea Island districts, for the conditions which suit 
the boll weevil best are a moist, warm climate with 
little frost, and ample vegetation in which it can shelter 
during the winter. At the same time, it does its worst 
damage to late maturing cotton, such as Sea Island, 
and there was, therefore, no hope of saving the 5ea 
Island crop when the boll weevil appeared in the district. 
Sea Island was a difficult and expensive crop to grow, 
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and it did not take much to make the growers turn 
over completely to short staple cotton. 

The years 1921 to 1923 produced a feeling almost of 
despair in the cotton world. It looked as if the boll 
weevil had so completely changed the whole situation 
that cotton growing would never again be profitable in 
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many parts of the American Belt, and that America could 
no longer be relied upon to meet the major part of the 
world’s demand as it began to recover after the war. In 
1924, however, the crop had better luck. High prices had 
led to a steady increase of the acreage, which was touch- 
ing new record figures every year ; and in 1924 a peculiar 
combination of circumstances, particularly a long 
drought, which greatly reduced the numbers of the weevil, 
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but broke just in time to save the crop, and followed 
by a long open fall with hardly any rain or frost, pro- 
duced a better yield to the acre than any crop since 1920, 
and (as the result of the record acreage) a crop only 
exceeded by those of 1911, 1913 and 1914. Whether 
this was merely a casual combination of favourable 
circumstances and not likely to be repeated, or whether 
the boll weevil has really suffered a permanent check it 
is too soon yet to say. The acreage in 1925 was again 
record breaking, and a still larger crop seems assured 
(December, 1925). 


THE WEsT INDIES 


Now that the American supply of Sea Island is lost 
through the advance of the boll weevil, the only alter- 
native supply of the finest cotton is in the West Indies. 
There, thanks largely to the assistance of the British 
Cotton-Growing Association, the islands—many of 
which were threatened, twenty-five years ago, with 
economic ruin through the failure of other crops, such 
as sugar—were rescued, and made prosperous again 
by the re-introduction of the cotton plant from 
the Sea Island districts. The conditions in the West 
Indies are in many ways similar to those of the Carolina 
Islands ; and while space will not allow of any detailed 
description of the various islands or their different 
conditions, the following summary of the resulting crop 
may be given: Of the pre-war total of say 7,500 bales 
of Sea Island quality, about 1,500 were equal to the best 
or ‘Crop lots”’ of Islands cotton, which before the war 
fetched as high as 40d. per Ib. in Liverpool. They were 
grown chiefly in St. Vincent, St. Kitts, and Barbados. 
Of the remainder, about 4,000 bales were considered 
equal to Graded Island cotton, and the remaining 
2,000 to Floridas and Georgias. There was also a 
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quantity of lower grade cotton, known as Marie Galante, 
a wild type of native cotton, believed to be related to 
the true Sea Island, but of inferior staple, which amounts 
to well over 1,000 bales. In Hayti there is a large crop 
amounting apparently to about 10,000 bales, of a still 
lower type, which, however, is not usually counted in 
the West Indian crop at all. 

During the war, however, owing to the abnormal 
price of sugar, the cotton crop of the West Indies had 
again to face serious competition from the rival crop, 
and from this it has never fully recovered, the total 
crop in 1924 being probably about 4,000 bales. This 
competition was accentuated at times by the very low 
premium obtainable for long staple cottons. 


MEXICO 


Mexico is typical of the Spanish and other colonies 
in Central and South America, countries of great possi- 
bilities for cotton growing, but very poor performance. 
There is no doubt that an enormous crop could be 
produced in Mexico, partly under irrigation, for which 
there is ample water supply if it were properly taken 
in hand ; but there is no prospect at all of this being 
done for some time to come, owing to the very 
unsettled state of the country both economically and 
politically. | - 


BRAZIL 


Cotton has been cultivated in Brazil probably from . 
time immemorial, and was found growing there by the 
Portuguese in 1500. It was first introduced into Eng- 
land in 1781, and was our chief source of supply till 
1800. At one time, great quantities were exported ; 
but during recent years many mills have been erected 


STVINGLVA MVU DNIVAHIVI—'SATaIA NOLLOD 
SHIN MOPUO] POADASNYT 21 fo sossssucsod hg 





38 COTTON 


in the country, and probably the greater part of the 
crop is now consumed there. There is no doubt that 
the possibilities of the country for cotton growing are 
immense, but all the necessary conditions seem to be 
lacking, viz., energy, capital, and labour. The reported 
yields per acre are almost the highest in the world, and 
probably exceed even those of Egypt. The cotton area 
is large and is spread over a very large part of the country. 
The names of many of the provinces and some towns in 
the ‘cotton growing districts are found in those of the 
types of cotton named in the Liverpool list, such as 
Pernambuco, Parahyba, Rio Grande do Norte, Maceio, 
Mossoro, and Ceara. In these different provinces the 
conditions of cotton growing vary considerably. 

Two different varieties of cotton seem to be chiefly 
grown, and these are of radically different type. The 
one is a tree cotton, known as Creoulo or Maranhao 
cotton, which yields well for several years and bears 
open bolls almost all the year round. The lint of this 
tree cotton is of very good quality and length, and the 
plant is drought-resisting and appears to. enjoy a 
remarkable immunity from insect pests, in marked 
contrast to all other tree cottons throughout the world. 
The other is the ordinary short-stapled herbaceous 
cotton, and is chiefly grown in the coastal districts where 
the rainfall is more reliable. The lint from these two 
species varies greatly in length from three-quarters of 
an inch to an inch and a half, but the average is about 
1 in. to 1} in. The careless mixture of different 
staples is almost universal. The general character of 
Brazilian cotton is good; it possesses a peculiar 
harsh or wiry character, which makes it specially 
suitable for mixing with wool. It is generally badly 
handled in picking and ginning, only saw "gins being 
used. 
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PERU 

The conditions here are markedly different from those 
above. described, and, indeed, Peru may be regarded 
as ‘the exception to the rule of the unsatisfactory 
conditions of cotton growing in Latin-America. Cotton 
is grown entirely under irrigation, as the climate is 
practically rainless; but the water supply from the 
rivers—snow-fed from the mountains in summer—is 
ample, and only the lack of funds for irrigation works 
seems to stand in the way of large developments of 
cotton growing. The climate is favourable, being free 
from violent extremes of heat or cold ; while transport 
facilities by the rivers are naturally good, and have 
been augmented by railways. 

The varieties grown are chiefly two, known respec- 
tively as Smooth Peruvian and Rough Peruvian, the’ 
former being in pre-war days about 65 and the latter 
30 per cent of the total crop. The former is usually 
grown as a biennial, while the latter is perennial. A small 
quantity of Sea Island is also grown, though of rather 
inferior quality ; and in recent years an increasing 
quantity of Egyptian cotton has been grown from 
imported seed. | 

There has also appeared since about 1918 a new, 
smooth, white variety, known as Tanguis, of doubtful 
origin, which proved very useful as a substitute for the 
better varieties of Upland cotton during the scarcity of 
1922-24, and has largely replaced the smooth and 
Egyptian types. | 

In the southern part of the American Continent, 
especially in the Argentine, there are enormous areas 
which might produce large crops of cotton, and 
many successful experiments have been made, but 
the difficulty of the labour supply seems to pre- 
vent the development on a large commercial scale 
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of a crop which requires so much labour for its 
cultivation. | 
The high prices of recent years have, however, given 
a great impetus to the development of all these “ outside 
growths.” 
AFRICA—EGYPT 


The outstanding characteristic of the Egyptian crop 
is that it is entirely grown under irrigation, Egypt 
being practically rainless, except for a slight winter 
rainfall along the Northern coast. Thanks largely 
to the excellent regulation of the water supply to the 
plant which is thus rendered possible, also to the 
magnificent deltaic soil of which the whole country is 
composed, and the generally favourable and depend- 
able climate, the Egyptian staple is the second best 
in the world, and the whole conditions of the crop 
were, on the whole, the most satisfactory of any country 
till about 1909. The yield was extraordinarily high; 
it had exceeded in the past 500 Ib. of lint per acre, and 
the whole methods of cultivating and handling the crop 
were until recently a model to the cotton growing world. 
This is largely due to the fact that the labour supply is 
ample and in its own way exceedingly good ; while 
the commercial handling of the crop from the field 
to the ship’s side was in the hands of a small number of 
large European firms, who saw to it that the crop was 
picked, ginned, baled, compressed, and exported in the 
best possible condition, with the result that the Egyptian 
bale is one of the best in the world. . 

The chief varieties now grown have already been 
mentioned. The latest, Sakel, rapidly took the place 
of the former most common variety in Lower Egypt, 
namely, Afifi or Brown Egyptian ; but it has for some 
time shown signs of going the same way as all its pre- 
decessors—deterioration in quality—and in 1924 large 
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quantities of Ashmuni or Upper Egyptian cotton and 
other shorter stapled varieties were grown, even in 
the Delta. | 

‘The prospects of the Reyptane crop were, until 1909, 
exceedingly bright, and the crop was making steady 
progress in quantity, but this has, unfortunately, been 
very seriously checked during the last few years, partly 
owing to a new insect pest, the pink boll worm. Great 
schemes of drainage, irrigation and reclamation were on 
foot which would have resulted in a considerable increase 
of the crop, but these were suspended on the outbreak 
of the war and have not yet been taken up again to 
the original extent. Until 1925, there was little hope of 
the Egyptian crop’s touching its 1913 record again, for 
although the acreage had again established new records, 
the average yield per acre had fallen far below the records 
of pre-war days; 1914, however, promised to exceed the 
record of 1913. 

SUDAN 

In the Sudan there are enormous prospects of develop- 
ment, especially in the Gezira district between the Blue 
and White Niles ; but, in addition to the expenditure 
required on irrigation works, the development of this 
area will take time to replace the population destroyed 
by the wars of 1883-98. The Tokar area on the Red Sea 
coast is doing very well, and has been greatly improved 
by expenditure on railway and irrigation works. 

But the chief hope of the Sudan lies in the Gezira 
plain, where 300,000 acres are now in cultivation under 
irrigation from the new dam at Makwar on the Blue 
Nile, completed in 1924-25, and it is believed that a 
still larger area can be covered by the available water 
supply. Another new area is at Kassala irrigated by 
the River Gash, and there are also great pOseinu is 
of rain-grown cotton in the Southern Sudan, 
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East AFRICA 


In Uganda, again, there are great possibilities, but 
the difficulties of communication and labour supply, 
which are the great stumbling-block to the development 
of all our interior African colonies, prevented any really 
great development there till after the war. The largest 
crop yet reported was that of 170,000 bales in 1924, 
and there is hope of that figure being doubled in. the 
near future. Similar difficulties are delaying progress 
in Nyasaland, where there can be no question of the 
possibilities of the country, but much will require to 
be done in the way of improving railway and river. 
communications before the present crop of less than 
10,000 bales per annum can be materially increased. 

There are also good prospects in Tanganyika (formerly 
German East Africa). 


WEsT AFRICA 


The magnificent pioneer work of the British Cotton 
Growing Association in West Africa, as well as in the 
other African colonies already mentioned, has proved 
the possibilities of the country beyond doubt. But the 
provision of communications and the gradual opening 
up of the country will require a great deal of time and 
money, and the rapidity of progress has hitherto been 
checked by the fact that the local variety of cotton 
was not quite good enough to make a really con- 
clusive comparison from the point of view of the 
grower’s profit with other competing crops, which have 
the great advantage of requiring less care and labour 
for their cultivation. Since the war, however, the 
situation seems to have changed markedly in Northern 
Nigeria owing to the introduction of an American variety 
which gives a much better return because of its higher 
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yield and ginning outturn and better quality. The area 
available in Northern Nigeria is large, and it may 
be hoped, now that the corner has apparently been 
turned, that future development will be much more 
rapid. 


INDIA 


India suffers sadly from her evil reputation in the 
matter of cotton growing. As a matter of fact, India 
to-day is growing from 1,500,000 to 2,000,000 bales of 
cotton similar to American in quality and of nearly 
an inch in staple, sometimes more, which is quite fit 
to be used in Lancashire, and which is, as a matter of 
fact, very largely used both in India and in Japan at 
the present time in place of American. It was largely 
the question of the condition of Indian cotton that 
told so strongly against it in English markets. But 
the inferiority of the staple is a more serious matter. 
The ancient tradition of the Dacca muslins is to the 
effect that cotton as fine as 300’s was habitually pro- 
duced in India long ago. Even allowing for the exag- 
geration of tradition, it is difficult to reconcile this 
statement with the fact that the bulk of the Indian 
crop to-day is only about §” to #” staple. 

The Indian cotton area is immense and very widely 
scattered ; in 1924 it was 26,461,000 acres, and there 
is still room in the future for a considerable increase 
(e.g. as the result of irrigation schemes in the Punjab 
and Sind, and also by the gradual substitution of cotton 
for other crops). But the essential condition of that 
substitution is that the native cultivator must be con- 
vinced that cotton will pay him better than these 
other crops, which is doubtful, unless at high prices. 
This is due to many causes, of which the principal are 
the very low yield and the very poor quality of his 


44 COTTON 


cotton. In the former lies the real hope of a sub- 
stantial increase of the Indian crop. The average yield 
over all India is less than 100 Ib. per acre, as against 
about 150 in America and 350 in Egypt. The average 
in India could be materially increased in various ways, 
all of which would also tend to improve the quality 
and therefore the value of the crop. The chief are 
seed selection and improved methods of cultivation. 
In both these matters a great deal has already been 
done by the Government Agricultural Departments ; 
but it is admitted that something more is required. 
Up till 1914 the policy of the Government had always 
been to demonstrate to the natives the possibilities of 
improvement and‘to offer them facilities such as better 
seed, improved implements, etc., but never to compel 
any alteration in their present methods. 

The methods of handling the Indian crop before the 
war required drastic amendment. The system of small 
ginneries, which is prevalent almost everywhere, owned 
by natives who act as merchants, buying the crop 
locally, and re-selling to the larger firms in the export- 
ing centres is bad ; and there was a growing conviction 
that the Government would require to interfere by intro- 
ducing a system of licensing and control of the gin- 
neries, to prevent damping, fraudulent mixing, and the 
careless ginning and handling of the crop. If this 
were done, the Government might do a great deal more 
in the way of seed supply than it has hitherto attempted, 
particularly by showing on a large scale by a model 
seed farm and plantation how good cotton can be 
grown and handled and disposed of in India. Certain 
districts have done a good deal already in the way 
of seed supply and in the direction of assisting the 
growers to find the best market for their crop, for one of 
the greatest difficulties of the improvement of the crop 
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is that of securing adequate remuneration for the culti- 
vator who tries to improve his crop by using good seed. 

In so large an area, extending over nearly 30 degrees 
of latitude from Peshawur to Tinnevelly, the variations 
of climate are enormous, and at certain seasons of the 
year cotton is being both sown and harvested in 
different parts of India at the same time. Local condi- 
tions of soil and climate also vary greatly even between 
districts quite near each other, so that the variety of 
cotton best suited to one district may be quite unsuit- 
able to another. The best varieties are grown in 
Madras, and in the Broach and Surat Districts of 
Bombay Presidency. Cotton of American type is grown 
in Southern Madras (e.g. Cambodia), in Dharwar 
(South Bombay) and in the Punjab. On the whole, 
cotton is a “ monsoon ” or rain-grown crop throughout 
India ; but in the Punjab, irrigation is almost uni- 
versal, the rainfall being quite insufficient, and in 
practically all provinces the rainfall is supplemented 
by well irrigation. 

The methods of cultivation are, on the whole, very 
primitive. Fertilisers, for example, are little used, and 
the introduction of improved agricultural implements, 
even of the simplest kind, is necessarily slow, though 
the Departments of Agriculture have done excellent 
work in this direction. Co-operative methods have 
proved successful in certain districts, but the difficulties 
of making any radical change in general methods 
throughout a country so large and so conservative 
as India are enormous. 

‘Since the war, however, largely as the result of reforms 
recommended by the Indian Cotton Committee of 1917- 
18, progress in India has been much more rapid. A 
permanent committee, known as the Indian Central 
Cotton Committee, now interests itself in everything 
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connected with cotton growing, supported by the 
Government and a cess of four annas per bale on the 
Indian crop. Measures are under way for control of 
the ginneries, and the hands of the Departments of 
Agriculture have been greatly strengthened in such 
matters as seed selection and distribution. 


RussIA AND CHINA 


The only other areas that remain to be mentioned 
are Russia and China. In Russian Turkestan, and 
in the region between the Black Sea and the Caspian, 
Russia possesses a most promising area for cotton 
growing, which was already giving a crop of well over 
a million bales before the war. The conditions are 
more similar to those of Egypt than of any other country, 
as cotton is largely grown under irrigation. The staple 
was good, much of it being about the quality and length 
of American, though the native varieties which are still 
grown in considerable quantities in certain parts of the 
area are similar to the short staple Indian varieties. 
The prospects of development were very good, and at. 
first it appeared that the Russian crop alone throughout 
the world was making rapid strides during the war. 
Report gave the crop as 1,500,000 bales in 1916. But 
the war and the Revolution played sad havoc with this 
promising field, which was entirely dependent on other 
parts of Russia especially for its food supply. The 
economic upheaval, therefore, practically destroyed the 
crop and in 1925 it was only painfully returning to a 
possible production of one-half of the record figures. 

China is the unknown quantity in the world’s cotton 
supply. Her crop is certainly large, but the very high 
figures which were semi-officially circulated a few years 
ago giving totals as high as 5,000,000 bales, are now 
generally reduced to about 2,000,000 bales. The area 


COTTON GROWING 47 


under cotton seems to be widely distributed over many 
parts of the country, and is still capable of large exten- 
sion. Probably the greater part of the crop is used for 
domestic consumption in the wadding of garments and 
domestic spinning ; but a considerable amount is ex- 
ported to Japan, and a good deal is now being used in 
local factories in China, which have been developing 
rapidly in recent years. The quality of the staple is 
mostly short, more like Indian than anything else, but 
efforts have been made with marked success to introduce 
American varieties which seem to do well. The same 
applies to Corea, in which Japan is fast developing a 
promising source of supply for her own mills. The 
crop in Japan itself is very small and apparently 
dwindling in amount. 


THE BRITISH COTTON GROWING ASSOCIATION 


No description of the world’s cotton supplies would 
be complete without a reference to the work of the 
British Cotton Growing Association. In the closing 
years of the nineteenth century, the situation with 
regard to the supply of cotton had begun to give rise 
to considerable anxiety. Already in 1900 the Germans 
had begun to develop cotton growing in their African 
colonies. The first step which led to the formation 
of the British Cotton Growing Association was taken 
by the Chamber of Commerce at Oldham in January, 
1901, when a committee was appointed to make inquiry 
into the possibilities of growing American cotton in 
other countries, and particularly within the British 
Empire. The committee’s report published in November, 
1901, was favourable ; and on 18th February, 1902, the 
matter was further discussed at a representative meeting 
held at the Manchester Chambery of Commerce, when 
an influential committee was appointed. In _ the 
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meantime, the late Sir Alfred L. Jones had taken up the 
matter on his own account, and in May, 1901, had sent 
out 10 tons of American seed to the West African 
colonies. On 7th May, 1902, Mr. J. Arthur Hutton, 
Acting Chairman of the West African Committee of the 
Manchester Chamber of Commerce, invited Sir Alfred 
Jones and some of the leading West African merchants 
to dinner at the Albion Hotel, Manchester, and at that 
dinner the British Cotton Growing Association was 
born. At a general meeting of the various associations 
and other bodies interested, held at the Manchester 
Chamber of Commerce on 12th June, 1902, the 
Association was formally inaugurated, Sir Alfred Jones 
being elected President, and it was decided to raise 
a guarantee fund of £50,000. A fair response was made 
to the appeal for funds, considerable subscriptions 
being received from the organisations representing the 
cotton operatives, as well as from the employers. - 
The Oldham Committee had already, through the 
Colonial Office, instituted inquiries into the_ possi- 
bilities of cotton growing in our various colonies, and 
these were now followed up by sending consignments: 
of seed and machinery to various countries which had 
been pointed out as suitable for experiment, and by 
grants to planters and others, while experts were sent 
out to various parts of the British Empire to inquire 
into their possibilities. The results were so satis- 
factory, that, in November, 1903, it was decided to 
increase the guarantee fund to £100,000. At this stage 
the matter suddenly acquired increased importance 
from the peculiar conditions of the cotton market, due 
to Sully’s “corner,”’ the price of Middling rising from 
53d. in November to nearly 9d. in January, 1904. 
Under these circumstances, the Association decided to 
‘Increase their capital to £500,000. In the King’s 
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Speech at the opening of Parliament on 2nd February, 
1904, the situation was referred to in the following 
passage: “ The insufficiency of the supply of the raw 
material upon which the cotton industry of this country 
depends, has inspired me with great concern. I trust 
‘that the efforts which are being made in the various 
parts of my Empire to increase the area under cultiva- 
tion may be attended with a large measure of success ”’ ; 
and the interest thus shown in the matter in high 
quarters was further proved by the grant of a Royal 
Charter to the Association on 27th August, 1904. 
It only remains to add that of the capital of £500,000, 
all but a few thousands has now been raised. 

The Association in its early years did good work in 
calling the attention of the Indian Government to the 
possibilities of the development of the Indian crop, and 
they now operate a model plantation in the Punjab. 
Its work in East and West Africa has already been 
referred to, and the development of the Sea Island crop 
of the West Indies was largely due to the Associa- 
tion. It has also given valuable assistance in the 
encouragement and development of cotton growing in 
areas already established, such as Egypt and the Sudan 
and since the war also in Iraq and Australia. The 
experience of the Association has proved that the best 
policy to adopt in dealing with native cotton growers 
is to encourage them to become independent cultivators 
of their own land rather than to attempt large planta- 
tions under European management with the natives as 
paid labourers. | 

In addition to the experimental work and educa- 
tional propaganda, the work of the Association has been 
to provide and maintain modern ginneries in different 
areas ; to establish, where possible, a buying system 
at a fixed price, which would secure to the grower a 


50 ° COTTON 


reasonable and safe remuneration; and to stimulate 
the various governments in providing railway and 
other transport facilities—for the difficulty of trans- 
port has so far been, and will probably continue for 
many years to be, the limiting factor in the develop- 
ment of cotton growing in new countries, especially 
in Africa. 

Another hopeful factor in the cotton situation since 
the war is the establishment of the Empire Cotton 
Growing Corporation, set up in 1920 as the result of the 
report of the Empire Cotton Growing Committee of the 
Board of Trade. The new corporation received a Govern- 
ment grant of about a million sterling and a contribu- 
tion from the cotton industry of 6d. a bale. This has 
enabled the Corporation not only to give valuable assist- 
ance in co-ordinating the scientific and agricultural 
development work which is being done in cotton in all 
parts of the Empire, but also to render direct assistance, 
especially in the provision of expert staff in many of 
the new fields throughout the Empire. The Corporation 
publishes quarterly the Empire Cotton Growing Review. 


CHAPTER III 
THE SPINNING MILL 
DEFECTS IN COTTON 


IT is extremely important in proceeding with the 
manufacture of cotton cloths that a thorough knowledge 
should be gained of defects found in cotton. The 
following are some of the principal: variation in length 
of staple; variation in diameter of fibre; weak fibres; 
rough, harsh intractable staple ; bad colour ; insufficient 
lustre or bloom; large percentage of sand, dirt, leaf, 
shell, seeds, small pieces of broken seeds with fibre 
attached to them, called ‘‘ bearded motes,” neps, dead 
and unripe fibres, also fibres with few helical twistings 
owing to the cotton being grown under bad conditions. 
All the above defects have a deteriorating effect upon 
the value of cotton. | 

The longer the staple, providing the fibres are regular 
in length, the finer the fibre with the least percentage 
of the above defects, and the higher the price of the 
cotton. 

Boll stained or tinged cotton, sun-dried cotton, also 
staples which have been damaged by frost, insects, 
etc., have a lower value. | 

The strength of individual fibres varies considerably ; 
some fibres have a breaking strain of 46 grains only, 
whilst others will bear 212 grains before breaking. 
From this statement it will be seen that only a small 
percentage of the actual strength of the fibres in any 
cross section of yarn is utilised in offering the resist- 
ance to breakage, so that much depends upon the 
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twisting together of the fibres so as to prevent 
actual sliding of fibres over each other when a thread 
breaks. 

Cotton is usually tested by gripping a bunch of fibres 
between the finger and thumb of one hand and drawing 
out a small tuft or “ staple’”’ by the finger and thumb 
of the other. In this manner the length and fineness 
of the fibres are easily seen. The strength is tested by 
snapping or breaking the tuft. Note is also taken of 
the nature and amount of the impurities present ; also 
the amount of short fibre and waste. When a more 
precise examination of the ripeness and fineness is 
required the microscope is used. : 

Cotton is dissolved by acids and burns easily when 
lighted. This enables it to be distinguished from wool, 
which resists acids and only burns with difficulty and 
gives off a peculiar pungent smell. 

In most of the spinning mills of this Kingdom cotton 
is spun for sale as yarn ; in others, owned by manufac- 
turers, twist and weft are produced for consumption in 
the weaving sheds, the surplus yarn being sold or the 
deficiency made up by purchase. Good management is 
indispensable to success. The sequence of processes 
down to the minutest details must be perfectly familiar 
to the manager, who has to be able to so co-ordinate the 
productive system that the greatest weight of yarn is 
got off within the hours of running, at the least cost; 
quality of staple, of course, being a dominating factor.. 
Most of the managers and overlookers of the present 
day have been trained in the technical colleges, which 
have now become part of our educational system. The 
erection of a spirining mill is an expensive undertaking, 
and may be roughly computed to cost about 55s. a 
mule spindle. The wages of the operatives in the clean- 
ing, carding and spinning departments are in most cases 
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arranged between the masters’ and the workpeople’s 
organisations, and the British cotton operatives are 
absolutely unrivalled for manual dexterity, intelligence, 
arfd efficiency. Localisation of particular industries is 
among the phenomena of British industrial life. For 
instance, the Manchester and Bolton districts hold 
the predominance in fine spinning, though the produc- 
tion of fine counts of yarn has somewhat rapidly pro- 
ceeded of late years in other towns—Oldham, Preston, 
etc. The Oldham and South-east Lancashire cotton 
towns are the greatest industrial areas of England 
in which American cotton, from which medium counts 
are spun, is consumed. 

Yarn kept forsome days in a damp cellar or condi- 
tioning room improves in strength and working qualities 
generally. The natural tendency to snarl is taken out 
of the yarn, and it is thus rendered easier to handle at 
the next process. The natural moisture extracted 
during the opening operations is also returned to the 
fibres. In yarn, strength, evenness, elasticity, and good 
colour are essential. 

Different classes of cotton are sometimes mixed 
together, either on account of price or to produce some 
special effect. The following table shows the cottons 
usually mixed— 


Under 12’s Twist Bengal, Sind, broken up cop bottoms, 
fly and strips from card. 
» 15's ,, 1 Bengal, 1 Smyrna and 1 Chinese, 
either separate or mixed together. 
, 20’s_,, 1 Dharwar, 1 Dhollerah or Oomra or 
| Tinnevelly, or the lower grades of 
American. | 
» 30’s_ ,, Better grades of Indian with the 
strong low classes of American. 
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Under 40’s Twist The Middling grades of Texas mixed 
with rough Peruvian or any Brazilian 
cotton in small proportions, never 
more than one-third. | 

» 90’s_,, Good Fair Upper Egyptian or higher 
grades of American cotton, mixed 
with not more than one-third Maran- 
hams, Santos, Pernams. 

» 60’s ,, Fully good fair upper Egyptian. - 

, 80’s_,,  Sakelarides Egyptian or very good 
Abassi. | 

Brown Egyptian is sometimes spun 
alone owing to its colour. When the 
latter is mixed with other cottons 
there is a danger of producing pin- 
rowed, striped or streaky yarn. 


» 90’s ,, Combed Sakelarides Egyptian, or 
Abassi mixed. . 
» 100’s_,, and upwards, Combed Sea Island. 


Weft Counts would be spun one- 
fourth finer than twist om same 
mixing. a4 


When it is intended to bleach the ee in which the 
yarn is used, the colour of cotton is of no moment. 
Yarns made from waste are always used for weft. 

To test the quality of a mixing, one may take a vertical 
section of the stack so as to get an even lot. Pass it 
through every spinning machine in the mill, then test 
the yarn and compare it with the standard quality 
generally kept in stock to see that it is up to the required 
strength, colour, cleanliness, etc. 

To test cotton and yarn for moisture, it is usual to 
weigh a small quantity, say one or two pounds, and 
dry it in a specially constructed oven until the whole 
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of the moisture has been extracted. It is then weighed, 
without removal from the oven. An addition of 8} 
per cent is then made to the dry weight to obtain the 
“correct ’’ weight. Any difference between the correct 
and original weights is considered to be excess moisture. 

We will assume that cotton has: been bought at 
Liverpool to suit the needs of the spinner, and that the 
bales are duly delivered at the mill. 

Let us proceed to the first treatment of the raw 
cotton. After it is delivered to the spinning mill, the 
bales are weighed and a few of them opened and exam- 
ined to see if they are right in quality, according to the 
sample from which they have been bought. The mixing 
together of different varieties and staples of cotton is 
essential in order to get the average quality of the cotton 
used. Mixing, too, brings about more uniformity in the 
quality of the yarn. Cotton of long, strong, and cohesive 
staples is best adapted for twist, and cotton possessing 
these spinning qualities in a less degree, is used for weft. 

A twist yarn forms the foundation of the cloth and 
has to stand the strain put upon it in winding, warping, 
sizing, and weaving, and on this account it has to be a 
strong, smooth, cohesive yarn. A weft yarn forms the 
covering or “ filling ’’ for the cloth and requires to have 
a soft, silky, oozy feel and appearance. It is not neces- 
sary for the weft to be as strong as the twist yarn 
because the former is taken direct to the loom and is 
subjected to very little strain. 

There are two ways of mixing: (1) by the hand, or 
(2) by machine. In the latter case a certain amount 
of cleaning is secured by the action of the machine. 
In the former there is no cleaning. The advantage of © 
hand-mixing is that you get the cotton better blended, 
and thereby secure more uniformity in the quality of 
the yarn, but the cost of production is increased thereby. 
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BALE BREAKER OR MIXING MACHINE 


If the cotton is mixed by machine it will be done 
by the Hopper bale breaker. The Hopper addition to 
mixing and opening machinery is one of the greatest 
-improvements made in recent years. The Hopper bale 
breaker is very strongly built, and consists of a Hopper 
box into which the feed lattice drops the cotton. Or 
large armfuls may be thrown direct into the Hopper 
box, at the bottom of which is a short floor lattice which 
delivers the cotton to an inclined spiked lattice moving 
upwards at about an angle of 35° from a vertical line. 
The spikes of this lattice take hold of the cotton and 
carry it upward. Near the top of this lattice is an 
evening roller, which throws back any large masses. 
At the rear of the spiked lattice is a stripping roller 
which clears the lattice, the cotton falling on a short 
lattice near the bottom of the machine. This carries 
the cotton to a pair of inclined or vertical lattices 
which presses the cotton between them. These lattices 
carry it upwards and drop it on another lattice, from 
which, by other lattices and a reversible arrangement, 
it can be distributed to any part of the mixing room. 
There may be as many as six mixings in the room. 

About 30,000 Ib. of cotton can be passed through 
the Bale Breaker in one week of 48 hours. 


CoTTON OPENING 


The mixed cotton is taken from the stack, in vertical 
sections, so as to get mixed in every armful a small 
portion of cotton from each bale. This is with the 
object of securing uniformity in the yarn. A mixing 
that will last a week is preferred to one that will last a 
day, and whilst one mixing is being used another is in 
process of making. This gives time for the evaporation 
of any dampness that may be in the cotton. The cotton 
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from the mixing is generally placed upon a travelling 
floor lattice of sufficient length to suit local conditions. 
This carries the cotton forward into a Hopper feeder 
box. The object of this feeder is to pull the cotton 
finer and to clean it a little, but principally to deliver 
it upon the porcupine opener feed lattice in an even 
sheet. The feed lattice carries the cotton to a pair of 
feed rollers, from which it is struck by a porcupine 
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SINGLE HORIZONTAL OPENER AND 
HOPPER FEEDER 


cylinder about 36 inches diameter and 45 inches wide, 
and run at about 500 revolutions per minute. The force 
of the blow given to the cotton by the beater drives it 
against dirt bars, set in a circular position underneath 
the beater. Whilst dirt is driven out the cotton is 
carried forward by the strong air current through dust 
trunks. If damp cotton is placed in the opening 
machines it causes them to choke up, and also tends 
to string and nep the cotton, whilst the dirt does not 
come away as when the cotton is in a dry state. 

The dust trunks are about four feet long, 12 inches 
wide, and Q shaped. As the cotton passes through, 
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the dirt falls down between thin plates. At the base 
of the trunks there are hinged air-tight doors which are 
opened once or twice a day to remove the accumulations. 
There are generally about half a dozen of these dust 
trunks or dirt boxes in the range between the bale 
breaker and opener, the number varying according to 
the space available. From the trunks the cotton enters 
into another beater chamber, where another beating and 
cleaning process goes on. Then it is collected by a pair 





By permission of Messrs. Dobson & Barlow, Ltd, 
SINGLE SCUTCHER AND LAP MACHINE 


of dust cages, drums made of perforated sheet metal, or 
fine meshed wire netting. The ends of the cages are 
open to a dust flue, down which a fan forces a strong 
air current. This produces a partial vacuum inside the 
cages, causing the cotton to fly on the outside of the 
cages, whilst the fine dust and impurities pass through 
the perforations into the dust flue below. It is 
important that the construction of the flues offers no 
obstruction to the passage of the air. The dust cages 
pass the cotton on to pairs of cage rollers, and then on 
to one or two pairs of feed rollers, from which it is struck 
by a two or three-bladed beater revolving at a rapid 
rate. A two-bladed beater revolves at about 1,300 
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revolutions, and a three-bladed beater at about 900 
revolutions per minute. These beaters are very care- 
fully made, well finished, strong, and perfectly balanced. 
The edges of the striking blades are bevelled to a point, 
so as to open and clean the cotton better. After these 
beaters have been working a number of years the bevel 
edge gets worn off and has to be resharpened or replaced. 
For the finer and better qualities of cottons some prefer 
the three-bladed beater for the reason that you get the 
same number of blows given to the cotton per minute 
as you do with a two-bladed beater, and the force 
is therefore less. This is an advantage for finer 
cotton. . 

The beater strikes the cotton against the dirt bars. 
The dirt, being heavier than cotton, takes up a greater 
percentage of the energy of the blow given by the beater 
and is consequently driven out. The cotton is carried 
forward by the air current rushing through the spaces 
in the dirt bars and delivered upon a second pair of dust 
cages, which collect the cotton into sheet form. Then 
it is passed on to the cage rollers, and calender rollers 
consolidate the sheet so that the liability of “ licking ”’ 
at the next process will be less. From the calender 
roller the cotton sheet is delivered to the lap rollers, 
which wind it up into lap form and by means of 
a lap-compression motion, which consists of a rack, 
train of wheels and brake-pulley, the lap is wound up 
very tightly and is easy to handle at the next process. 

The production of a Hopper feeder is the capacity 
of the opener to take the feed and amounts to about 
30,000 Ib. a week of 48 hours. 


THE SCUTCHER 


The object of the scutcher is to further clean and open 
the cotton, and also to improve the regularity of the 
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opener laps. It used to be a common practice to have 
an intermediate scutcher for American cotton, but since 
the introduction of the Hopper feeder, the intermediate 
scutcher is not considered necessary. The less you can 
beat and work cotton, so long as you get it clean and 
sufficiently opened for the card, the stronger yarn 
you get. 

The opener lap, which generally weighs about 40 Ib., 
and is about 45 yards long, is put upon the feed lattice 
of the scutcher. Generally four laps are doubled. This 
helps to make the finished lap more uniform in weight 
yard per yard. The doubled laps are fed to two pairs 
of feed rollers, or one pair of feed rollers and another 
roller with pedal levers under the roller which forms 
part of the piano-feed motion. From these rollers or 
pedal nose the cotton is struck by a heavy revolving 
beater. Dashed against the dirt bars, the impurities in 
the cotton fall through. The cotton collected by a 
pair of dust cages, passes to a pair of conducting rollers, 
and four lines of calender rollers, which compress the 
sheet of cotton, after which it is wound up in lap form 
ready for the carding engine. 

There are several motions about a modern scutcher 
which require dealing with separately, such as the 
piano-feed motion, knocking-off or measuring motion, 
the arrangement for weighting the calender rollers, and 
the driving of the different parts of the machine. 


PIANO-FEED MOTION 


The object of this motion is to regulate the speed ot 
the feed rollers to compensate for any variation there 
may be in the thickness of the opener laps. The motion 
consists of a feed roller, under which are placed a number 
of pedal levers. The nose of the pedal is specially 
shaped (if the cotton is struck from it) to suit the length 
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of the fibre, so as not to damage the cotton. If the 
cotton is not struck from the pedal nose, but from a pair 
of feed rollers, then the regulating pedal is placed behind 
the feed rollers and does not need to be specially shaped 
at the nose. Whichever may be the case, the pedal 
lever is fulcrumed several inches from the nose. The 
tail end of the lever, of which there are about sixteen, 
is hooked, so as to hold a vertically hung pendant lever, 
the lower end of which is wedge-shaped A. These 
wedge-shaped parts hang between antifriction bowls. 
The end pendant is slotted and to it is connected a lever 
which, through a connection of levers, acts and moves 
a leather belt which drives the feed roller through a 
train of wheel and cone drums. If a thick place in the 
lap comes under the feed roller it depresses the pedal 
lever, swivels round the fulcrum, lifts up the tail end, 
which also raises the pendant lever, and through the bowl 
box to the last lever in the series and onwards, to the 
cone drum belt, thus moving the position of the belt 
on the cones to drive the feed roller slower and com- 
pensate for the extra thickness going through. If a 
thin piece is going under the feed rollers the opposite 
effect is obtained. The feed roller is speeded up to 
neutralise the thin place. 

The greatest defect in connection with the piano-feed 
motion is the trouble of having to clean the bowl box 
out every few weeks, also the bowls sticking and flat 
places wearing on them. If the bowl box is not kept 
clean and the bowls in good condition, the object of 
the motion is neutralised. Many different arrangements 
of bowls have been tried with a view to reducing frjction 
in the bowl box, and a few years ago one important 
machine-making firm introduced an arrangement to 
discard the bowls and bowl-box altogether, and substitute 
a tripod arrangement of levers and links. This method 
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has had a very wide adoption and is giving good results, 
especially when a hopper feed is used. 

In some of the old scutchers there were two calender 
follers, but in all modern machines (unless specially 
ordered) there are four calender rollers. The four 
calender rollered machines give better consolidation to 
the laps. The calender rollers are also made with a 
slightly different surface speed so as to polish and smooth 
the consolidated sheet of cotton. It is important that 
all lap rods used for laps should be exactly the same 
weight. If they are not, one is led astray in weighing 
the full laps. 

On most openers there is a knocking-off motion, which 
ensures the laps being uniform in length, and enables 
the weights to be easily compared. The finished laps 
at the scutcher weigh about 30 1b. each, and any lap 
weighing 40z. lighter or heavier than this standard 
weight should be rejected for irregularity. In some 
cases these bad laps are sent back to the mixing room, 
or a heavy and light lap may be put on the creel of the 
scutcher lattice again and made into a fresh lap. 

It is not absolutely certain because the total weights 
of the laps are equal that they are good laps. Generally 
speaking, this would be so. At the same time, it 1s 
possible the total weight of the lap is right, but the 
lap yard per yard very irregular. Owing to this 
being possible, there are wooden gauges for measuring 
off two-yard lengths. The whole lap is sometimes 
measured in two yards and re-weighed. If the lengths 
then weigh equal it is proof that the machine is working 
well. 

In both scutchers and openers it is important that all 
parts should be kept well oiled and cleaned.’ If this 
is not properly attended to there is the liability to fires, | 
irregular laps, lap-licking or splitting, and bad selvedges. 
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All parts of the machine with which the cotton comes 
into contact should be periodically black-leaded, to 
make them smooth, so that the cotton may not 
adhere. ; 


CARDING 


The object of the carding engine is (1) to remove all 
impurities either natural or foreign in the cotton which 
have escaped the preceding processes ; (2) the extracting 
of all short, immatured, broken or nepped fibres, the 
retention of which would weaken or otherwise reduce 
the quality of the yarn; (3) to disentangle the confused 
mass of fibres and lay them approximately in parallel 
order; (4) to attenuate or draw out the heavy sheet 
of lap into a thin fleece or film and contract it into 
a thick strand or “ sliver,’’ fitted for the next process. 

The impurities are husks, shell, seeds, bearded motes, 
leaf, neps, and dead or unripe cotton. The whole, or 
most of these impurities, are forced into the card wire, 
and periodically stripped out by a comb, working in 
connection with the flats. A brush strips the impurities 
from the cylinder and doffer. The short fibres not 
being of sufficient length to be held by the card teeth 
are thrown off, into the flat-teeth, or through the 
undercasing of the licker-in, or cylinder. 

The drafting and the collecting of the fibres from the 
doffer, and guiding them through a funnel, and calender 
rollers, constitutes the making of the web into a sliver. 

Bearded motes, neps and leaf are the impurities most 
difficult to extract in the card. Bearded motes are 
unginned broken seeds, and broken seeds which have 
short hairs on them after ginning. The short hairs 
on the outside of the broken seeds stick to the cotton 
and are difficult to extract. 

Neps are a small number of fibres rolled together, 
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forming a ball about the size of a pin-head. These neps 
may be caused by bad ginning, overbeating at the 
scutchers, or bad carding, and they adhere to the cotton 
tenaciously. 

Leaf is very light, breaks up into fine pieces, and is 
very difficult to get rid of. It is only by subjecting the 
cotton to the process of combing that perfectly clean 
yarn is obtained. 

Many years ago there used to be a system of double 
caiding by a roller and clearer card. This is now ob- 
solete and has been superseded by the revolving flat 
card and the comber. The revolving flat card gives 
double the production and a better carded sliver, more 
cheaply produced. 

Let us now see how the cotton lap is further opened 
and cleared in passing through a _ revolving flat 
card. 

The scutcher lap is placed upon a fluted lap roller. 
The end of the lap is guided under a feed roller about 
2 inches in diameter. Under the feed roller is a dish- 
feed plate, the nose of which is curved to suit the curva- 
ture of the feed roller, and the length of the nose is 
made to suit the length of the fibre being carded. Whilst 
the cotton is held by the feed roller and dish-feed plate, 
the cotton is combed out by the teeth of the licker-in, 
the points of which are set to about yyy of an inch 
from the nose of the dish-feed. At this point the 
material is attenuated or drafted out about 2,000 times, 
so that the lap sheet is converted into a very thin film, 
Underneath the licker-in are two mote knives for 
clearing off the fragments of seeds on the surface of the 
fleece of cotton being carried round. Close to the teeth 
of the licker-in there are also dirt bars, where fine 
impurities and short fibres pass through into the dirt 
chamber below. The cylinder has about double the 
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surface speed to the licker-in, and its wire teeth are 
bent forward in the direction of motion, and set to about 
tooo of an inch from the licker-in teeth. The cylinder 
strips the licker-in of its fibres and carries them on to 
the flats. Generally there are about 110 flats on a card, 
and forty-four of thesé are always carding, when the 
card is working. The flats wire has what is called a heel 
and toe, when carding. The wire where the cotton enters 
is about 25th of an inch from the cylinder wire and is 
called the toe. The heel is where the cotton leaves the 
flat and is set to about 7$yth of an inch from the cylinder 
wire. The object of this heel and toe in the flat wire is 
to allow the cotton to enter under the flat easily without 
rolling and forming neps, and the heel being nearer the 
cylinder wire gives the fibres a progressive carding. The 
flats are the main carding part of a carding engine. 
As the cylinder carries the fibres under the flats they tend, 
through centrifugal force, to fly out, and in doing.so 
come in contact with the flat teeth which combs and 
cleans the fibres from many of their impurities. After 
the cotton has passed under the forty-four flats it comes 
to a stripping plate, which separates the fibres as they 
leave the flats. Very much depends upon the setting 
of this plate whether there are heavy or light strips. 
The nearer this plate point is set to the cylinder wire, 
the lighter the strips will be. The cylinder carries-the 
cotton onward to the doffer, which has about thirty 
times less surface speed than the cylinders. It runs in 
the opposite direction to the cylinder, and its wire teeth 
are set in an opposite direction to its motion. It is set 
to about yygaths of an inch from the cylinder wire and 
collecting the fine web from the cylinder, carries it 
underneath to the front, where it is stripped by an 
oscillating comb set close to the wire teeth. It is next 
guided to a trumpet mouth, which condenses the web 
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into a thick sliver. Then it passes through a pair 
of calender rollers and coiler rollers, down the tube 
wheel, and is wound spirally into the sliver can which 
runs in the opposite direction to the coiler and at a 
much slower speed. The variation in speed and the 
setting of the can-plate in relation to the coiler winds 
the material into the can in a very beautiful manner. 
The object of winding it in, after this fashion, is to 
get a greater quantity of sliver into the can, and to 
enable it to be pulled out at the next process without 
entanglement and breakage. 

The filleting for the card is made in lengths so that one 
length will cover the doffer or cylinder. The foundation 
of the filleting for doffer and cylinder is generally made 
up of one layer of woollen sandwiched by two outside 
layers of cotton cloth of very good quality. These layers 
are securely cemented together by india-rubber cement 
and finished off with a top layer of pure india-rubber. 
The object aimed at is to get a firm foundation for 
the wire and at the same time to have alittle elasticity 
in it. For the flats there is used the same foundation 
but without the layer of india-rubber at the top. It 
would not do to use the india-rubher for flat foundation, 
because the flat has no protection from the rays of the 
sun. The cylinder and doffer are more Peer and 
cased-in than the flats. 


SECTION OF CARD WIRE 


Many different sections of card wire have been tried 
for card clothing, viz., round, plough ground, flat, side 
ground, convex, etc. All the sections, except round 
and plough ground, have been discarded because of their 
weakness and working loose in the foundation. The 
object of these different sections is to supply a wire that 
will keep sharp at the point without having to be ground 
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frequently, and also to provide more space between the 
wires for the accumulation of dirt, and thus reduce the 
ued for frequently stripping out. Experience has proved 
that plough-ground wire (that is, wire of a round 
section, but ground down the tooth almost to the knee) 
is all that is desired, though some people using the better 
qualities of cotton prefer the surface ground—that is, 
wire of a round section with the sides close to the face 
of the wires ground to a point. 

The counts of card wire are based on the number of 
points in one inch length, and four inches width of the 
filleting. If you divide the number of crowns per square 
inch by 2$ it equals the counts of wire. 

Counts X 2% equals crowns to the sq. inch 
» XS  , points ,, . 
so that if the counts of card clothing are 100’s we should 
have 500 points per sq. inch. 
The counts of wire used for different cottons are— 


Cylinder Doffer Flats 


Indian .. 100’s 110’s 110’s 
American .. 110’s 120’s. 120’s 
_ Egyptian .. 120’s 130’s =: 130’s 
Sea Island .. 120’s 130’s 130’s 


The licker-in is generally covered with metallic saw 
tooth covering, and has about eight teeth per inch in 
width and four teeth per inch circumferentially. 


GRINDING OF CARDS 


To ensure good work from carding engines the card- 
wire must be kept sharp. This is done by grinding the 
card-wire with revolving rollers covered with emery 
cloth. The rollers are made to have a lateral traverse, 
so as to grind the side as well as the top of the wire. 
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Grinding each card once per fortnight for several hours 
should keep the wire in good condition. 


STRIPPING-OUT OF CARDS 


If the yarn has to be clean, the dirt collected by the 
cylinder and doffer should be periodically stripped out. 
The number of times depends upon the kind of cotton 
used and the quality of yarn desired. Generally speak- 
ing, for American cotton they strip out twice per day 
and for Egyptian cotton three or four times per day. 

The stripping-out is done by placing a wire brush in 
bearings close to the cylinder and doffer, so that the 
long slender wire of the brush enters the cylinder and 
doffer wire about 4 inch deep. The brush is revolved 
at a high speed by a rope and pulley, and it clears all 
the impurities from the wire. The brush is afterwards 
stripped out by hand. 

There are many other details as to carding, on the 
efficiency of which the success or non-success of a mill 
may depend so far as yarn production is concerned, but 
those described are the principal and illustrate fully the 
carding ‘system. 


DRAWING FRAME 


The slivers from the card are now taken to the drawing 
frames, the object being to minimise the irregularities in 
the sliver by doubling a number of slivers together, and 
drawing them down to the same weight per yard as 
any individual sliver coming from the card. The action 
of the draft rollers, too, has the effect of making parallel 
and polishing the fibres in the sliver. This gives a very 
bright appearance to the sliver at the finished head of 
the draw frame. There are several reasons for the 
irregularity of the slivers. For instance, laps from the 
scutcher, fed to the cards, are far from being perfectly 
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even. Then there is bad piecing of the lap at the 
back of the card, and it is generally known that after 
stripping-out the sliver runs fine for some time. To 
minimise the latter irregularity, the card is allowed to 
run a short time after stripping-out, before piecing the 
sliver up. 

There are two different arrangements of drawing 
frames, viz., the zigzag and tandem. The former is 
very seldom used except in narrow mills. The latter 
is the generally accepted type because it 1s more con- 
venient and is easy to work. The slivers at the draw 
frame, proceed through them, or form passages, accord- 
ing to the amount of doubling the cotton will bear, 
and the yarn requires. American cotton is generally 
put through three passages, with six slivers doubled 
together at each passage. This means 216 of a doubling. 
Egyptian and Sea Island cotton are generally put 
through four passages with six ends up. This would 
give 1,296 of a doubling. Some people double eight ends 
up for the finer cottons instead of six, at the draw frame, 
but six ends up and four passages is the most common 
practice for good cotton. 

- Let us now see the passage of the sliver through the 
drawing frame. One end of the sliver is lifted out of 
the can, passed through a sliver-guide to prevent any 
doubled part of the sliver passing forward, then over 
a spoon lever, which forms part of a stop motion ; then 
over a sliver traverse guide, and through four lines of 
top and bottom draft rollers, which draw the slivers 
about six times finer.» The draft in the four lines of 
rollers is differentiated. The first pair of draft rollers 
the cotton comes to has the smallest draft and each 
succeeding pair increases in draft. These draft rollers, 
both top and bottom, have clearers to keep the rollers 
Clean. From the front draft roller it passes down to 
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the funnel and calender rollers and drops down the 
inclined tube wheel into the can, which coils the sliver 
in the same manner as was described when dealing with 
the card. 

STOP MOTIONS 


On all draw frames it is absolutely essential to have 
a good stop motion. In case any one of the six slivers 
at the back breaks, or a can runs empty, it is necessary 
that the frame should automatically stop or there 
would be five ends running instead of six, which would 
destroy the purpose of the machine. When a sliver 
breaks between the front draft rollers, and calender 
rollers, the machine must stop, or there would be a 
very large percentage of waste. Also when a can gets 
full the machine must stop or the coiler brackets may 
be broken. There are two different types of stop 
motions, one mechanical, the other electric. Both 
these stop motions provide for stopping the frame 
automatically, and both are largely used. 


WEIGHTING OF ROLLERS 


In order to get proper drawing it is necessary to 
weight the draw frame rollers either by dead weights 
hung from the rollers or by weighted levers. 


CLEARERS 


It is necessary, if good work is desired, to have good 
top and bottom clearers. More experiments have been 
made in regard to clearers on the drawing frame than 
on any other machine. The clearer mostly adopted at 
the present day is the ‘‘ Ermen,” which consists of an 
endless piece of cloth stretched over two rollers made to 
revolve on the top of the leather rollers. An oscillating 
comb with very fine teeth rests upon the cloth and 
receiving a reciprocating motion from the rocking shait, 
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the comb keeps the clearer clean and the accumulated 
fluff is picked off by the tenter. 

There are also clearers under the bottom rollers to keep 
the fluted roller clean. These clearers are also picked 
by hand several times a day. 


DRAWING ROLLERS 


Some years ago there were introduced metallic top- 
drawing rollers for draw frames and fly frames. 
These rollers have had a fairly wide adoption for the 
draw frames in many of the mills that have been 
built recently, but very few have been put to work on the: 
fly frames. The object of these metallic top drawing 
rollers is to save the cost and labour in putting cloths 
and leather upon these top-rollers. These rollers need 
much lighter weights than leather-covered rollers. 
The production for the same diameter and speed of 
front roller as a leather-covered roller is much greater, 
owing to the extra length got by the meshing of the 
flutes. 


Fry FRAMES 


The slubbing, intermediate, roving and jack frames 
are known by the names of fly frames.or speed frames. 
All depends upon the degree of coarseness or fineness 
required as to how many of these frames the cotton is 
passed through. For very coarse hanks there would 
only be the slubbing and roving. For medium hanks 
there would be slubbing, intermediate and roving ; and 
for very fine hanks, slubbing, intermediate, roving and 
jack. The object of all these machines is the same; that 
is, to draw the material finer, twist it just sufficiently 
to unwind at the next process without breaking, and 
wind the material in bobbin form so as to make it 
convenient for handling at the next process. The 
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only difference in these frames is that the slubbing, 
being supplied with sliver cans from the draw frame, 
-needs no creel, and, as the hanks go finer, the gauge of 
the spindle rollers and lift and other parts of the machines 
need not be so great. These machines are driven by a 
belt from the line shaft, driving what is called the twist 
shaft. From this twist shaft every other part of the 
frame receives its motion. A wheel fast on this shaft 
drives the spindle shaft by a large carrier wheel, and 
fastened on the spindle shaft are skew bevel wheels 
driving the spindles. The twist wheel also screwed fast 
to this shaft drives the top cone drum shaft and front 
draft roller. The second and third draft rollers are 
driven from the front by gearing. The bottom cone 
drum which gives the excess speed to the bobbin and 
drives the lifter rail gets its motion from the top cone 
drum by a belt. The gearing of the driving to the 
spindles and bobbins is such that when the bottom 
cone drum is stopped the spindles and bobbins run at 
the same speed. It is this arrangement of speeds that 
enables the ends to run slack for doffing purposes. The 
variable excess speed required for the bobbin to wind 
the material on is given to it by the revolution of the 
bottom cone drum. Variable speed is given to the 
bobbin rail, which is necessary to keep the coils of 
rovings equally laid. 


DouBLincGs AT THE FLY FRAME 


There is never doubling of ends at the slubbing frame 
because of the great difficulty in dealing with double the 
number of cans at the back of the machine. At the 
intermediate, roving, and jack frames, two bobbins 
are doubled to one end, to minimise the irregularity 
at the slubbing. We have the creels arranged at the 
next processes, so that it makes it very convenient to 
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double. There are always single boss rollers at the 
slubbing, but there may be single or double boss rollers 
at the intermediate roving and jack frames. Single 
boss rollers tend to better work. The advantage in 
using the double boss is that there is only required 
one-half the number of rollers, weights and weight 
hooks, and consequently less work in scouring and 
cleaning. 


STANDARD TWIST PUT IN THE MATERIAL AT THESE 
FRAMES 


It is impossible to give arbitrary rules for twisting 
the material at the fly frames, because the twist has 
to be varied to suit the character of the cotton and the 
working condition of the frame. Although the hank 
being made may be the same, what is done in these 
frames is to put as little twist in as possible, so long as 
the sliver pulls the bobbin round at the next process 
without breaking. If more twist is put in than is re- 
quired the production of the frame will be reduced, the 
leather top roller will wear out sooner, and the drawing 
will be more irregular. That part of the fly frame 
which supports and carries the bobbin is called the 
collar. There are two different kinds used—long and 
short. There are two systems of winding the rove 
on the bobbins at these fly frames, namely, bobbin- 
to-lead and flyer-to-lead. The latter system is now 
almost obsolete ; the former is becoming general. The 
cone drums on the fly frames, as well as the scutchers, 
have to be concave and convex in form ‘to give correct 
winding and feeding. 


_ SPINNING MACHINES 


There are three different types of spinning machines, 
viz., the flyer throstle, ring frame, and mule. The. 
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object of all three is the same—to reduce the rovings to 
the required fineness or counts, to give them an amount 
of twist, which depends upon the kind of yarn being 
made, and the purpose for which it is intended; also 
to wind the yarn upon a double-flanged bobbin on the 
throstle frame, and on a bobbin without flanges if spun 
on a ring frame, and on the bare spindles or on short thin 
paper tubes if spun on the mules. All these machines 
have three lines of top and bottom rollers, the bottom 
line steel-fluted and the front top line covered with cloth 
and leather, whilst the middle and top back rollers are 
generally highly polished, self-weighted rollers, without 
leather covering. Spinning machines generally have 
about 1:2 of a draft between the back and middle lines 
of rollers and from five to eight of a draft between the 
front and middle line. The latter is the break draft, 
and varies according to the counts of yarn required. 


FLYER THROSTLE FRAME 


The flyer throstle frame is used exclusively for twist 
yarns up to about 40’s. Yarn spun on this machine is 
known and sold as “‘ water twist ” from the fact that the 
first throstle frame was driven by a water-wheel. To 
spin yarn on this frame a good class of cotton is re- 
quired for the counts being spun, with plenty of twist, 
in order to pull the bobbin round in the spinning 
process. The method of winding the yarn on, in this” 
machine, is the same as in the flyer-to-lead principle in 
fly frames, with the exception that when an end breaks 
the bobbin stops, whereas in a fly frame it keeps on 
running. Yarn spun on these machines has a good 
reputation ; in fact, it is impossible to spin a poor, soft, 
weak yarn on these frames. Every inch of yarn is tested 
in strength on these machines by the yarn having to 
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pull the bobbin round at about 5,000 revolutions: per 
minute. 

The flyer throstle frame consists of a creel, some- 
times a flat table creel and sometimes a vertical one, 
in which the roving bobbins are placed. The rovings 
are passed over guide rods and then through traverse 
guides and onwards to three lines of top and bottom 
drawing rollers to draw the material to the required 
fineness. When it emerges from the front draft roller 
it is passed down to a flyer which is screwed upon a 
spindle. The flyer twists the yarn and winds it on the 
bobbin. 


RING FRAMES 


Comparing the three different systems of spinning, 
it may be said that the spindle speed in a flyer throstle 
frame is only about 5,000 revolutions per minute. It 
takes more power for the same number of spindles, and 
there are fewer spindles in the same space as compared 
with a ring frame. It takes more time for doffing and 
more oil per spindle. The ring frame spindle revolves 
in a bath of oil that will last without re-oiling for a 
number of weeks. 

The ring frame spindles run at from 8,000 to 10,000 
revolutions per minute, thereby giving a much greater 
production than the flyer throstle. The ring frame 
is a continuous spinner, the twisting and the winding 
go on simultaneously. The mule is an intermittent 
spinner. It draws the roving and twists the yarn 
as the carriage comes out, but the winding on is 
done when the mule is running in to the roller beam. 
The ring frame is a much simpler machine than a mule. 
The mule can spin a softer yarn than the ring frame, 
and upon the bare spindle. 

The ring frame has made very rapid progress of 
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recent years, both in this country and on the Continent, 
for the spinning of twist yarn up to about 60’s and weft 
up to about 30’s. The great defect in this machine is 
that the yarn has to be spun on a small bobbin or long 
thick paper tube. This prevents the yarn being used 
except on the premises where the yarn is spun, because 
it is too costly in broken bobbins and carriage if the 
bobbins are returned. New mills that have part mule 
and part ring frames have a reeling, winding and warp- 
ing department, so that the yarns may be sent away in 
bundles or on back beams. In some cases manufacturers 
have thrown out their winding and warping frames 
and filled up this space with new looms, having found 
it to be more profitable to buy the yarn in back 
beam form and so increase their production by more 
looms. 

The ring frame may be driven by a belt or rope from 
the line shaft. This drives the tin roller which in turn 
drives the spindles by a spindle band. Fixed upon the 
tin roller shaft is a compound wheel which drives 
through a train of wheels the cam which gives motion 
to the ring rail and shapes the yarn wound on the 
bobbin, and it also drives the middle and back draft 
rollers. The cam is so made as to cause the downward 
movement to be accomplished in one-half the time 
of the upward movement of the bobbin rail. This is 
designed to give a binding thread to the body of the 
yarn, which causes the yarn to come off more freely | 
when unwinding. 

The traveller of the ring frame which varies in weight 
according to the counts of yarn being spun, clips the 
ring and revolves one revolution every time the spindles 
make a revolution minus the retardation necessary 
for winding the yarn on the bobbin. The ring also 
_ varies in diameter according to the counts being spun. 
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The finer the counts the less the diameter of the ring. 
The lift is also less for finer counts. The traveller puts 
the twist in the yarn as well as winding it on the bobbin 
by running slightly slower than the spindle. The yarn 
is wound on the bobbin after the style of building a 
cop at the mule. Qn the ring rail of the ring frame 
there are small pieces of wire with sharp edges set close 
to the path of the traveller when revolving round the 
ring. The object is to clean off the fibres and fluff that 
accumulate on the traveller and thereby improve the 
spinning. 


SEPARATORS 


The object of separators, or pieces of plate projecting 
between the bobbins, is to reduce the amount of balloon- 
ing in the yarn caused by the revolution of the bobbin 
and traveller giving a centrifugal force to the yarn. 
The great defect in a ring spinning frame and the one 
which has prevented its superseding the mule to any 
large extent, is the fact that this machine cannot spin 
yam commercially upon the bare spindle. But 
experiments are constantly being made to secure this. 


THE MULE 


The object of the mule is to draw the rovings into the 
required fineness, to twist the yarn to give it strength, 
and to wind on a short paper tube or on the bare spindle 
as may be required. In this machine there can be spun 
a softer yarn, from a lower class of cotton than the. 
throstle or ring frame because the machine handles 
the yarn more gently. Another feature of some import- 
ance is that in the throstle or ring frame the yarn is 
wound on as it leaves the front draft rollers, but on 
the mule the yarn can be made more level after it has 
left the front draft roller. 


The Illustrated London News 
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The modern mule is much longer than mules put in 
forty years ago, when a twist mule was about 750 
spindles long and a weft mule 900 spindleslong. To-day 
twist mules are made to contain about 1,100 spindles 
with a gauge of 1% inch, and weft mules have now about 
1,300 spindles of 14 inch gauge. A full-size twist cop 
spinning 60’s twist would be about 7$ inches long and 
14 inches diameter. A weft cop would be 4} inches long 
and ? inch diameter spinning 80’s. The finer the counts 
spun the shorter and less diameter will be the cop. 
The stretch of a mule (that is, the distance the spindle 
point moves outwards each draw) varies according to. 
the counts spun. The finer the counts, the less the 
stretch. For about 30’s to 60’s there is a 64 inches 
stretch and for finer counts as low as a 58 inches 
stretch. The larger the stretch the more is reduced the 
piecing capacity of the spinner, besides getting worse 
spinning. As large a stretch as is consistent with good 
spinning and management must be secured or the pro- 
duction is reduced. In many mills the draft rollers 
revolve during the time the carriage is running in, with a 
view to increasing the length of yarn delivered per draw 
by about 3 inches. This is equal to having a 3 inches 
longer stretch so far as production is concerned but 
without the disadvantage of alongstretch. The spindles 
in a mule carriage do not stand up vertically: but the 
points are inclined towards the roller beam. This is 
what is called bevel. In finer counts there is required - 
more bevel than coarse counts. It is advisable to have - 
as much bevel in the spindle as possible, so long as the 
yarn does not slip off the spindle blade during spinning, 
causing snarls, Snarls are loops in the thread and are 
very objectionable to the manufacturer. 
There are many causes of. bad spinning at the mule, 
such as cotton not being good enough for the counts 
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spun, slattered or uneven bobbins, or want of twist 
in roving, too big a draft in mule rollers, too much 
. gain and drag, knocking out too tightly, etc. There 
are quite a number of extra motions about a modern 
spinning mule, especially if it is intended for fine counts. 
The temperature and humidity of the spinning require 
to be nicely adjusted if the best spinning is to be got 
from the cotton used. About the best temperature 
for a mule room spinning American cotton is 78°, with 
the wet bulb standing at 66°. This is equal to six grains . 
of water to a cubic foot of air. The high temperature 
softens the waxy coating of the fibres, which, when 
in a cold state, are hard and congealed, interfering 
with good spinning. All new mills are fitted with 
humidifying and ventilating appliances. Not only 
do these appliances humidify the air, but they 
purify it from soot, thus keeping the cops clean. 
They also improve the health conditions of the 
workpeople. _ 

In spinning the finer and better qualities of yarn 
there are several extra processes. The sliver in this 
case would be taken from the card, passed through one 
passage of the draw frames, to level the sliver up 
somewhat. The slivers are next taken to a sliver lap 
machine, which doubles a number of the slivers together 
and makes a lap about 104 inches wide. The laps are 
taken to a ribbon lap machine, which draws them, then 
doubles them at the front of the machine, and makes a 
lap ready for the combs. The object of both these 
machines is to make a lap uniform and homogeneous 
yard per yard, so that the comber can perform its duties 
better. These ribbon laps are taken to the comber, 
which remove all fibres below a certain length, and cleans 
the cotton from the very fine impurities which cannot 
be got out in carding. 2 
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It is now becoming the practice to comb card strips. 
The old style of comber could only satisfactorily comb 
long fibre, but of recent years combers suitable for 
combing short-stapled cottons have been invented. 
These combers have encouraged many people to comb 
their card cylinder and flat strips, with very satisfactory 
results, 


CHAPTER IV 
WINDING, WARPING, AND WEAVING 


THE cotton manufacturing industry of this kingdom, 
producing plain and artistic cloths in many varieties 
for all the home markets and distributing centres 
abroad, constitutes one of the great factors in our 
industrial and commercial greatness. Were we to seek 
for evidences of wonderful natural gifts and great genius, 
we can find them in an eminent degree in the evolution 
of the productive arts. One has only to compare the 
perfection of the system of cloth production in the 
present day with the primitive forms of olden times, 
to realise how wonderfully mind has conquered matter, 
and how cleverly it has brought scientific exactitude 
and artistic merit to bear in all the minutiae of textile 
work. The cotton weaving districts of England are 
principally centred in North and North-east Lancashire, 
where the humid climate is an advantage of inestimable 
value to cloth production. There is also weaving in 
the Bolton, Manchester, Ashton-under-Lyne, Stockport 
and other South Lancashire Districts, principally 
attached in the latter places to the spinning mills. 
In towns like Preston, Blackburn and Darwen, too, many 
firms both spin and manufacture. In Yorkshire there 
is cotton weaving in the district of Todmorden; and 
in the Scotch counties of Ayr, Renfrew, and Lanark 
weaving has in recent years increased in substantial 
measure. From the domestic production of spinning 
and weaving, there emerged the factory system. - In 
describing the process of cotton manufacture we begin 
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with the yarn as purchased from the cotton spinner and 
delivered at the weaving sheds. 

The manufacturing processes, pursued in the weaving 
sheds, consist (1) of winding from the cop to the bobbin, 
(2) of warping or beaming, (3) of sizing, (4) of looming, 
and (5) of weaving. The yarn, as it comes from the 
spinning mills, is of two distinct series of threads—twist 
and weft. The twist forms the threads which run— 
from end to end of the cloth, and is called the warp. 
The weft threads, called “picks” of weft, traverse 
from side to side to the selvedges (self edges) of the 
cloth, and are sometimes called “‘ woof”’ or “ filling.” 
Twist yarn having to bear a greater strain in the course 
of manufacturing, is stronger than the weft. The 
first process, after spinning, is that of winding. The 
object of this is to place a suitable length of yarn on the 
spool or bobbin. This bobbin is usually made of wood 
about one inch in diameter with a flange at each end of 
about 4 inches diameter, the distance between the 
flanges being about 4$ inches. The weight of yarn 
which can be placed on one of these bobbins is approxi- 
mately three-quarters of a pound. In yarn of average 
or medium thickness, the length would be about 27,000 
yards. The operation of winding is simple, and has 
little or no effect upon the material which is being 
used. The work of the winder is light and is quickly 
learned by girls or women, who earn on the average 
about 30s. a week. The usual cop winding machine 
will have about 360 spindles with one bobbin upon each 
spindle and about 30 of these spindles constitute the 
work of one winder. The work of the winder consists 
in replenishing the yarn and piecing up broken threads. 
It is essential that in piecing the thread the knot should 
be neatly made and the ends broken off short. A 
very ingenious apparatus, called the Barber knotter, 
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has been devised by an American inventor. This is a 
small machine strapped on to the hand of the winder. 
The broken threads are placed in position for the 
repair; a lever is moved by the thumb and the knot 
is instantly made and the ends clipped quite close. It 
is claimed that this enables the operative to attend to 
more spindles, and that the knot is neater and better 
made, which is a great advantage in the subsequent 
processes. 


WARPING 


The second process is warping or beaming, and here 
we have three distinct methods which are made use of 
according to the kind of cloth which the manufacturer 
is about to make. The methods are termed beam, mill, 
and section warping. In beam warping a number of 
the bobbins which have been filled on the winding 
frame are placed in a creel or frame, the usual number 
ranging from 500 to 600. The threads from the bobbins 
are taken separately, passed through the machine and 
made fast to the warper’s beam. This beam is of solid 
wood about 5 inches in diameter and 60 inches long 
with an iron flange upon each end of a diameter of 21 
inches, or thereabouts. This beam rests upon a revolv- 
ing cylinder of wood which imparts the motive power 
to the beam, and gradually draws round it the threads 
from the bobbins. The.amount of yarn which one of 
these beams will hold is. about 300 lb. and a common 
length in medium counts would be 500 threads each 
20,000 yards long. The principal device in this machine 
is the automatic stop motion, bringing the machine to 
a stand the instant a thread breaks. The operation is 
simple. <A piece of bent wire about 2 inches long in the 
form of.the letter “ U ” inverted hangs upon each thread. 
Thisés' technically termed the drop pin. Should the 
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thread break, the drop pin falls down and is caught 
between two revolving rollers which are in close con- 
‘tact with each other. As the pin passes between these 
rollers it necessarily presses them an_ infinitesimal 
distance apart ; but this distance, though exceedingly 
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small, is sufficient to relieve a delicately adjusted lever 
which brings the machine to a stop immediately. The 
work of warping is genial employment for women ; 
the wages earned are fairly good, amounting to about 
42s. a week on the average. 

In mill warping the bobbins are also placed in a 
frame or creel, but the number is limited to about 200. 
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The threads are then gathered separately from the 
bobbins and formed into a rope. This rope is made 
fast to a peg upon a large upright wooden cylinder or 
reel, The sizes of these cylinders or reels vary consider- 
ably, but a common size would be one of 8 to 10 feet high, 
and 12 yards in circumference. This large cylinder is 
made to revolve in either direction, backwards or for- 
wards, as required. After the rope of threads has been 
made fast to it the movement of the cylinder commences 
and as it revolves, the rope by suitable mechanism, is 
made to traverse from the bottom of the cylinder to the 
top, thus avoiding the whole of the yarn being run in 
one place on the cylinder. After the rope has got to 
the top of the machine, the direction in which the cylin- 
der is running can, if required, be reversed and the rope 
begins to descend. By this means any suitable number 
of threads and length may be warped. For example, 
if a warp was required 360 threads, 500 yards long, 
180 bobbins would be put into the creel, and 500 yards 
would be run on to the cylinder. Then the motion 
would be reversed, and similar ends and length would 
be run on to the top of the first, thus completing the 
warp required. This rope, or warp, as it is called, 
is then drawn from the machine and made into a ball 
for delivery to the dyer and sizer. 

In the section warper the yarn used is such as~has 
been previously sized, or yarn which does not require 
to be sized. These processes of sizing will be explained 
later. Here, again, bobbins are placed in a creel, and are 
drawn off on to a cheese. This cheese is a block of wood 
a few inches in diameter and length, and practically 
forms a miniature of the beam, explained in beam 
warping, but without the flanges. After a suitable 
length has been placed upon this cheese others of a 
similar character are formed. The whole of the cheeses 
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are then placed upon a shaft and run off on to the 
weaver’s beam. A cheese, therefore, really forms a 
transverse section of the weaver’s beam. Where beam 
warping is used the cloth is usually made in the “ grey ”’ 
state, that is, it does not contain threads which 
have been dyed. If the manufacturer is one who 
makes coloured goods or cloth composed of coloured 
threads either mill, or section warping, will be adopted. 
Manufacturers differ in their opinion as to the relative 
value of mill and section warping. 


SIZING 


The process following warping is that of sizing, which 
consists in applying a paste to the yarn in order to 
strengthen it and enable it to withstand the friction 
to which it is subjected in the loom, where there is 
considerable tension on the threads. For certain 
classes of goods sizing has additional uses, first to add 
weight to the cloth and, secondly, to give the cloth a 
“ feel’ or “ handle ” which enhances its market value. 
The necessity of sizing was realised in the old hand-loom 
days when it was done in primitive fashion. The art 
of perfect sizing is obviously one of supreme importance. 
All twist which is single must necessarily be sized, but 
folded yarn will weave without size. A folded yarn is 
one in which two or more single threads are twisted 
together rope-like, the threads strengthening each other.: 
This is the kind of yarn referred to in section warping, 
where it was stated that this peculiar process of warping 
was suitable for yarn which did not require sizing. 
The paste, or size, which is applied to the yarn, is in its 
simplest form made from some farinaceous substance 
such as wheaten flour, farina or potato starch, or sago 
flour. This is boiled in water, and a small quantity of 
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tallow added to it, which keeps the yarn pliable. 
Japanese wax and paraffin wax are used as softeners in 
the heavy sizings, and castor oil and glycerine are at 
times used. The amount of size used varies according to 
the kind of cloth to be made. It may be as low as 5 or 
as high as 200 per cent. Those cloths holding above 
50 per cent of size are known as heavily sized, and 
those below that percentage vary from light sized up to 
about 20 per cent and medium sized up to 50 per 
cent. 7 

For cloths which require weight adding to them other 
materials are used, such as China clay, chloride of 
magnesium, chloride of zinc, etc., the latter being a 
great antiseptic or strong preventive of mildew. The 
prevention of mildew is of vital importance to the 
manufacturer, for if the vegetable growth is found to 
have developed, owing to sizing defects, after the 
cloth has reached the distributing centres, the loss 
falls on the maker. Size is mixed in strong wooden 
becks, equipped with revolving dashers, or agitators, 
which keep the mixture stirred up and ensure the 
blending of the various ingredients. The usual number 
of becks or tanks is four, each with pump attachment, 
to send the size mixing, which has to be thoroughly 
boiled and with no granulation, on to the size box on 
the slasher frame. 

The slasher may be divided into three portions, 
all coupled ‘together, first, the sizing; secondly, the 
drying; and thirdly, the winding. Sometimes the 
process is called “ taping,’ a term which was used in 
the days of the tape frame well on for half a century 
ago. A piece of cloth usually consists of several thou- 
sand threads, and in order to form these, a number of 
warper’s beams of about 500 ends each are placed 
behind the sizing machine. The threads from each 
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beam are then gathered together in one compact sheet 
and run under a roller which is immersed in the boiling 
size, which impregnates every inch of the threads which 
pass into it. Mr. C. P. Brooks admirably illustrates 
this in his book on Cotton Manufacturing. 


‘‘ Supposing a warp is required of 2,480 ends—three 
beams, each 504, will be taken together with two of 
484 each; these are placed in the creel in two levels, 
and the narrower ones are placed at the back. If 
they were in front of the broader ones the sheet of 
warp would overhang the narrow beams. The ends. 
are gathered in one sheet, the layers from the hinder 
beams passing over the top beams and, under the 
bottom ones, all leaving the creel after passing 
under the foremost beam and travelling into the sow 
box. Two contiguous boxes or troughs are used for 
holding the size—the one farther from the creel, 
called the size box, receiving the mixture directly 
from the beck, a regulating valve being fixed on the 
inlet pipe to prevent the box becoming too full. 
The sow box is the larger one, and receives the size 
from an aperture in the bottom of the size box, as 
well as from a separate pipe. In the bottom of the 
sow box is fixed a boiling pipe of elliptical form, 
perforated with small holes, through which steam is 
forced into the size, causing it to boil, and thus always 
be in the fittest state for application to the yarn. 
At about half the height of the box two pairs of 
rollers are fixed, the back pair having the bottom one 
of wood, and the top one of iron, covered with flannel 
and cloth; the front bottom roller, or finisher, is 
of copper, having resting on it a heavy iron one, 
likewise covered with several layers of flannel and two 
of cotton cloth. On the firm and even surface of 
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these rollers depends to a great extent, the quality 
of the sizing. Between the wooden roller and the 
end of the box nearest the creel is a copper immersion 
roller, its use being to lower or raise the warp in the 
size by means of a rack and pinion. The warp ends 
coming up from the beams pass under the immersion 
roller, thus being soaked under the surface of the 
boiling size, thence between the first and second 
pairs of rollers—the object of these being to press out 
all superfluous size and imbed into the thread that 
which is required. Immersing the thread deeply is 
advantageous for heavy sizing, although, by simply 
dipping it, the fluid only attaches itself to the outside 
of the thread. Better results could be obtained by 
pressing the yarn whilst under the surface. Unless 
well boiled, size retains a granular nature, causing 
faulty cloth; to obviate this, many machinists insert 
between the size beck and the sizing frame an extra 
boiling apparatus so arranged by the intervention 
of pipes to boil the size under pressure, impinging 
steam against the particles of size as they enter the 
box, thus breaking the globules. After boiling thus, 
the size enters the box in the ordinary way. To 
lay the fibres on the yarn a few sizers have recourse to 
revolving brushes acting on the thread directly after 
passing the finisher roller. These revolve about -700 
revolutions per minute, considerably faster than the 
warp speed. They are considered advisable for’ 
fine reeds and fancy goods.” 


After leaving the rollers the yarn passes over two 
steam-heated revolving cylinders, of about 7 feet and 
4 feet diameter respectively, and is then wound on 
to the weaver’s beam, in front of the machine. This 
process of sizing is applied to yarn made on the beam 
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warper. To indicate the weaving lengths the warp is 
marked by the measuring roller on the sizing frame. 

As stated in mill warping, the warp in that process is 
gathered upintoaball. This ball form is simply for the 
convenience of handling. The ball is taken to the sizer, 
is unwound, and the rope of yarn is .passed through the 
boiling size, and is afterwards dried on hot cylinders, 
the threads spread out and run on to the weaver’s beam. 
The differences between the two systems of sizing are 
known as tape-sizing and ball-sizing. The work of 
sizing is done by men who are well organised as a trade. 
They are in receipt of good wages, usually about four 
guineas or more a week. 


LOOMING AND DRAWING 

The beams holding sized warp, varying from 500 
to 1,000 yards in length, are now taken into the 
Looming Room, where the threads of the beam are 
attached to the healds and reed. The healds are for 
the purpose of raising the threads in the loom as re- 
quired to form the pattern of the cloth. The retd may 
be described as a kind of grate or grid, the bars being 
made of extremely fine wire placed at suitable distances 
apart in strips of wood, by the aid of machinery. The 
reed has a three-fold purpose—first, to give support for 
the shuttle as it passes from side to side of the loom ; 
secondly, to keep the threads of the warp in their proper 
place in the cloth, and thirdly, to bring up each succeed- 
ing line of weft in close contact with the one which 
preceded it. The loomers and drawers who attach the 
beams to the healds receive about 56s. a week, and the 
work is of a light character. 


WEAVING 


We have now reached the final stage by which the 
cotton is converted into a woven fabric—that of weaving. 





LOOMING AND DRAWING-IN FRAME SHOWING THE THREADS 
OF A WARP DRAWN THROUGH THE HEALDS AND REED 
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It will be seen how the textile processes are conducted 
in sequence, with the greatest expedition and economy 
of labour. The machinery in the various departments 
is driven by the powerful modern engine. It may be 
taken that a condensing horizontal engine of 250 indi- 
cated horse-power will be required to drive 1,000 looms, 
the steam being generated in double-flued steel boilers 
where it not uncommonly attains a pressure of 120 Ib. 
per square inch. The huge development of cotton 
manufacturing has been one of the industrial phenomena 
of the past 100 years. It was in 1801 that the first power 
loom weaving shed, holding about 200 looms, was built 
and worked on a successful basis. The great strength 
of cotton weaving, as pointed out, resides in North 
and North-east Lancashire. Here the majority of the 
sheds are owned by private firms, but a few are owned 
by companies formed under the Limited Liability 
Act, which was passed in 1862, and enabled working 
people to invest their money, with a limit to their 
liability. The plain loom is the foundation of all 
weaving; the fancies, etc., being developments in 
mechanism, some of an intricate character.. Art has 
become more and more the handmaiden of industry, 
as will be seen in the references to education in a later 
portion of this work. The width of cloth varies from 
about 20 inches to 100 inches, though even this is some- 
times exceeded, the average width being about 42 
inches. We have seen with the completion of the 
sizing how all is ready for the culminating process. 
The beam with the healds and reed is taken to the 
loom, the various parts being fixed in position on the 
framework. The warp (which is held taut and straight 
by the taking-up roller in front of the loom) passes over 
the back rest, under and over lease rods which. divide 
the threads, and then to the healds and reed. The 
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weft is skewered in the shuttle, driven by the picking 
stick from side to side and interwoven with the warp, 
cloth being rapidly made. The various forms of looms, 
and the appliances for making different patterns and 
qualities of cloth are innumerable, and would occupy 
of itself many volumes to adequately describe. Briefly 
put, weaving consists of three operations—first, to 
divide the warp by lifting up certain threads and leaving 
others down to form the desired interlacing of the 
warp and weft ; secondly, to throw the shuttle between 
these two sets of threads, leaving a line of weft in its 
track; and thirdly, to bring this line of weft up to the 
one which has preceded it. These operations are techni- 
cally termed ‘‘shedding,” “ picking,” and “‘ beating up.”’ 
‘‘ Shedding ” is done by three distinct sets of appliances 
termed tappets, Dobbies, and Jacquards, which are 
limited to the formation of simple, medium and difficult 
designs. These are again subdivided into many kinds 
of each sort; each with its own peculiar advantage to 
some special make of cloth. Reference has been made 
to the growth of artistic treatment of cotton cloths. 
To give some idea of the various kinds of tappets 
there are, among others, positive, negative, woodcroft, 
oscillating, etc. Some work outside the loom, some 
inside and some overhead. In Dobbies there are single- 
lifts, double-lifts, open-shed, centre-shed, and many 
more. In Jacquards there are single and double lifts, 
some described as single cylinder, others as double 
cylinder, all having their various peculiarities, ad- 
vantages and disadvantages, where so many kinds of’ 
cloth are to be made. There are many kinds of picking 
motions, such as under-pick, over-pick, scroll-pick, each 
again particularly useful for different fabrics; but all 
serving the same purpose, namely, to throw the shuttle 
from side to side of the loom. The over-pick is the 
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commonest. The shuttle is usually made from cornel 
or persimmon wood. It is about 13 inches in length 
_ with iron tips at each end. Inside the shuttle is an iron 
peg on which the cop is corkscrewed and the thread is 
drawn by the. weaver by suction, through the eye of 
the shuttle. 

The beating up is invariably formed in one way in 
all looms; that is, to carry the reed forward, with the 
line of weft in front of it, up to the edge of the cloth, 
which is being woven. The reed then recedes for some 
5 inches for another pick of weft, which is beaten up, 
and so the weaving proceeds. The loom has also other 
minor appliances. There is one, for instance, for stop- 
ping the loom when the weft-thread breaks, or the 
supply of weft runs out of the shuttle. Another portion 
of the mechanism is for carrying the cloth forward 
on to a roller as it is woven. A third enables different 
kinds of weft to be automatically inserted in the cloth 
by means of shuttles (each of which contains a different 
kind of weft) being thrown across the loom in any. 
‘required order. 

The weaving shed is a most interesting sight, often 
containing 1,000 looms, the rattle of the machinery 
being almost indescribable to a visitor, yet to the busy 
operative it is hardly realised. The shuttle in each 
loom often passes across the sley 200 times a minute, 
and a single loom will often weave 200 yards of cloth 
in one week. This, of course, varies considerably accord- 
ing to the kind of cloth which is being made. The art 
of weaving is one which requires considerable skill, 
the wages earned varying from 20s. to 50s. a week, 
according to the number of looms which the operative 
controls, and the class of goods which are being produced. 
The number of looms operated by one weaver varies 
from two to six, the average being three to four. The. 
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shed and the preparing departments are directed by a 
manager, who is a thoroughly experienced man, with 
great technical knowledge, and an economical adminis- 
trator, who has to keep strict eye on the details of 
expenditure. The weavers are controlled by an over- 
looker, who is responsible for the work which is turned 
out by a section of the looms varying from 60 to 100, 
according to the class of cloth which is being made. 
The overlooker, or tackler, sees to loom repairs, to the 
looms being supplied with warps, correctly gaited, etc., 
and he has an interest in doing all he can to keep up 
the production and therefore also the earnings of the 
weavers. 

As will be shown later, the plain and fancy cloths made 
in such infinite varieties are distributed throughout 
the world, our two greatest markets being India and 
China. The spread of the cotton trade throughout the 
world is most remarkable. For a long time Lancashire 
was practically the sole producer of cotton cloth, but 
now the manufacturing system is rapidly becoming 
adopted by all civilised countries. The competition, 
too, is extremely keen, and the utmost vigilance is 
required if the manufacturer is to secure an adequate 
profit upon the capital invested. 

The actual fabrics themselves are divided into five 
classes: plain, twill, figured, gauze, and double cloths. 
The ordinary calico is an example of PLain cloth. 
TWILLS are those where regularly defined lines run 
obliquely across the piece. FIGURING is applied to cloth 
with more or less elaborate designs, from the common 
spot to a large floral effect. GAuze fabrics are cloths 
where the warp threads are made to cross each other 
instead of running straight. A common form of 
DouBLE CLOTH is the woven bag, or pillow-case. 
Another class may be referred to, though it is really one 
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of the foregoing. It is that of pile cloths, of which velvet 
is the common form. But in addition to all this, these 
various classes are subdivided into almost innumerable 
varieties of each class. Take, for instance, that of 
plain cloth. Amongst the varieties are shirtings, 
printers, jaconettes, long cloths, dhooties, madapol- 
lams, royal ribs, poplins, etc.; all these being of a 
perfectly plain weave but differing in texture and ap- 
pearance, and adapted for the peculiar requirements of 
people all over the world. India and China are the 
large markets for shirtings, but the Chinaman, asa rule, 
requires a better article than that which will find a 
purchaser in the Indian market. Dhooties are goods 
confined solely to the Indian trade. A plain dhooty 
is a plain calico with coloured edges varying from 4 inch 
to 3 inches in width, and at regular distances of from 
2 to 5 yards coloured bars of weft of a more or less 
elaborate character pass «across the piece. These 
dhooties form an important article of clothing in India, 
the coloured portion being considered a phase of 
ornament. Borders are sometimes also worked up into 
more or less elaborate figures and they then pass from 
the plain section to the figured class, necessitating the 
use of other appliances to the loom, such as the Dobby 
and Jacquard. 

The texture of different classes of dhooties also 
varies to a very great extent. In some the yarn is of a 
very coarse kind and is heavily weighted with size; in 
others the yarn is of the finest character, the difference 
between the two cloths, although for the same market, 
being very remarkable. Probably the requirements of 
the various classes, from the very poor to the better 
circumstanced, is the reason accounting for this. In 
some cases, the coloured borders, in addition to being 
elaborate in the way of figuring, are formed of coloured 
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silk threads instead of cotton, thus increasing the value 
of the piece to a great extent. As nations become 
more civilised the requirements change from that of a 
common character to one embodying more or less 
‘elaborate detail and. better finished articles, and to 
China and Japan there are now shipped large quantities 
of the very best class of figured goods. From the 
near Eastern markets quite different classes of fabrics 
find sale. We find crimps and crepons in large 
demand. These are goods which have a crimped or 
creased appearance on the surface. For the home 
trade the best qualities of plain goods as well as the 
more finished fabrics are in demand, and during recent 
years the production and sale of flannelettes has greatly 
increased. These various classes of fabrics are in some 
instances almost confined in their manufacture to_ 
certain districts, being in a sense their specialities; 
but as the spread of education and competition goes 
on the distribution is more widely spread, manufacturers 
being gradually forced into producing other classes 
of articles than those to which they have been 
accustomed. 

Blackburn is probably the largest centre for the 
making of shirtings, enormous quantities of these 
goods being turned out daily. A large section of the. 
dhooty trade is also located in the same town, though 
one or two of the smaller places, such as Darwen and 
Great Harwood, seem principally adapted for this” 
particular kind of fabric. In the Rossendale Valley . 
the principal manufacture is of coarse goods which are 
very heavily sized. In Preston and the immediate 
,meighbourhood the goods manufactured are generally 
of a most elaborate kind, though in the town itself there 
Ais probably the first firm of shirting makers in the 
world. In Bolton district the classes of goods made 
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are chiefly fine cambrics, a great many quiltings, coloured 
counterpanes, etc. : 

In the making of velvets a large proportion of the 
weft threads are allowed to form to some extent loosely 
upon the surface of the cloth. Under these weft 
threads a fine knife is run, severing them, and causing 
the ends to stand upright which gives the peculiar 
surface which is associated with the velvet cloth. A 
large use is now being made of cotton to imitate woollen 
products. One of these is commonly known as flannel- 
ette. This is an ordinary cotton fabric made from 
coarse yarns. After being woven it is passed through 
a machine which combs up, or teases, the fibre on the 
surface giving it the peculiarly fluffy or woolly appearance 
which is so well known. The heavy pile cloths include 
corduroy, moleskins, cords, bull-hides, etc. 

From the Weaving Shed the weaver takes her “ cuts ” 
or pieces of cloth to the warehouse, where they are 
received by the cut-booker, and her wages are made 
up from the list prices. The cloth is put on the folding 
machine which plaits it into yard folds. The cuts then 
go (marked with the loom number of the weaver) to the 
cut-lookers, who stand at their benches and rapidly 
examine the cloth to discover any imperfections. For 
cloth faults due to the weaver, such as “ floats ’’ caused 
by failure to interweave at some point, the weaver is 
“bated ” or fined according to the seriousness of the 
fault. Cracks in the cloth, uneven cloth, cockly 
cloth, bare cloth, mashes, broken picks, etc., are all 
noted, as well as any short lengths, wrong widths, 
wrong weights, incorrect headings; all come within 
the observing and classifying duties of the cloth-looker. 
The cloth headings consist of lines or bars of coloured 
weft at each end of the cloth or in other places. They 
are to distinguish the piece and to indicate where the: 
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pieces are to be separated. Some of these headings 
are very deep and attractive, with lines of gold thread 
and coloured weft. 

In the cloth warehouse the cloth is made up into 
bundles. Some are sent directly to the shipper, others 
go to the Manchester warehouses, where they are again 
examined, whilst others go direct to the bleachers. 


TECHNICAL EDUCATION 


The great advancement in technical education has 
made, and will probably still further increase, the pro- 
duction of cloths of an artistic character. In the 
technical schools of Lancashire and other counties, in > 
which cotton spinning and manufacturing is conducted, 
the textile classes are attended by large numbers of 
students, some of whom have obtained important 
managerial positions. There are thousands of students 
from the operatives’ ranks who can bear testimony 
to the great advantages they have gained through the 
courses of. instruction given in these institutions. 
Examinations are periodically held, and the prizes on a 
very liberal and attractive scale are given by Local 
Authorities, County Councils, the City and Guilds of 
London Institute, the Worshipful Company of Drapers, 
and other bodies. The instruction given is not merely 
theoretical. The latest machinery is set up in some 
of the institutes and the whole details of both the 
spinning and manufacturing processes are made manifest. 


AUTOMATIC Looms 
The intense competition in trade has had the effect 
of stimulating invention, of patenting appliances for 
making peculiar classes of goods, and for increasing 
the production of machinery. One of the most impor- 
tant of the latter kind is the Northrop loom, an English 
invention, bought by an American firm, which is 
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largely in use in the United States and has been intro- 
duced into Lancashire. Seeing that the automatic 
principle will more and more come into use in the future, 
it will be.of value and interest to look into a Rhode 
Island mill and see the loom at work. There are marked 
differences in the systems and organisations of English 
and American mills. A visit was made to the cotton 
spinning and weaving districts of America by a-body 
of English manufacturers in 1902; they found the 
Americans were making greater headway than we in 
England in the economy of production. They found 
also that there had within the past quarter of a century 
been phenomenal developments in manufacturing in 
the Southern States, and that there was now a marked 
growth of their competitive power. In some of the 
sheds in the Southern States it was found that quite 
young children were largely engaged, which meant. of 
course a large reduction in the wages bill as compared 
with the North. The goods in which this labour was 
chiefly employed upon was in sheetings, jeans, and 
drills for the distributing centres in China, and it was 
obvious that the odds operated as heavily against the 
New England mills as they did against those of England. 
The American Trade Unions, however, are growing in 
strength, and the tendency is yearly in the direction of 
equitable wages adjustment. It was found by the 
Lancashire commission that the American spinning 
mills did not get a great advantage over us, in the 
cost of carriage for the raw material. As a matter of 
fact, Mr. T. M. Young, who accompanied the English 
deputation and who wrote the results in a series of 
articles reproduced under the title, The American 
Cotton Industry, found that the cost of brifiging raw 
cotton to the mills of New England was practically the 
same as that of conveying it to the Lancashire spinner. 
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In South America some advantage is gained, but it is 
inconsiderable. The great difference between British 
-and American manufacturing systems is the extensive 
use in the States of the automatic loom, affecting a 
marked reduction in the cost of production, yet mate- 
rially advancing the wages of the weaver. These looms 
were adopted by Germany, France, Belgium, and 
Austria before they were introduced into Lancashire. 

It was at a mill close to Fall River and within the 
State of Rhode Island that Mr. Young found 2,000 
Northrop looms and 743 other looms all 32 inches wide 
or more, making twills and sateens largely from 28's 
to 36’s weft, spun from “ strict good middling ” cotton 
of 1 inch to 14 inch staple. These looms were fed by 
17,300 mule spindles and 60,000 ring spindles and the 
mill was driven by a steam engine of 2,000 indicated 
horse-power, the annual consumption of coal being 
about 8,000 tons, and the cost of coal was then about 
13s. 6d. per ton. Seeing that this automatic loom is 
coming into great use, a description of it will be valuable. 
Mr. Young says— 

“The essential difference between it and the 
common or any other automatic loom is that when 
the weft breaks or is exhausted, the shuttle is auto- 
matically recharged with weft, and threaded without 
being itself removed from the sley. There is a 
cylindrical battery or magazine, like a magazine of a 
revolver, over the shuttle box at the side of the loom, 
and this magazine can be filled with ‘ cartridges ’— 
either bobbins of ring weft or cops of mule weft. 
Ring weft for the Northrop loom is spun on specially 
made bobbins, which are simply laid into the maga- 
zines ; cops have to be skewered upon a steel spindle, 
with a wooden head similar to that of the ring bobbin. 
When the weft-changing mechanism is brought into 
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play by the action of the weft-fork, a bobbin, or a 
cop on its skewer, is forced from the magazine into 
the shuttle, which is always then at the end of the 
sley immediately beneath the magazine; the spent 
bobbin, or skewered cop, is forced out through the 
shuttle and the bottom of the sley, and with the first 
impulse of the picking-stick the shuttle threads 
itself and the weaving continues without interruption. 
All that the weaver has to do, then, in regard to the 
weft, is to keep the magazine charged with weft, 
and as there is always a contrivance in these looms 
which stops them when a warp thread breaks, the 
weaver has no need to watch the warps; when he 
sees the loom standing, he goes and finds the broken 
end and ties it up and starts the loom again—that is 
all. The weft magazine may contain as many as 
thirty charges, enough to keep the loom running for 
a couple of hours. The Northrop loom is the invention 
of an Englishman, James Northrop, formerly of 
Keighley ; but the Draper Company, of Hopedale, 
Massachusetts, who bought the patents, have spent 
very large sums of money in perfecting the machine and 
adapting it to the varying exigencies of industrial use.” 
It is clear this loom will have to be largely adopted in 
Lancashire before long. | 
There are two things which have probably hindered 
the adoption of the Northrop loom in this country. 
First, its price, which is about four times that of our 
ordinary loom, and secondly, the natural resistance on 
the part of the operatives, who have now been organised 
for many years. 
It is, however, making steady progress, and there are 
now upwards of half a million Northrop looms in use. 


CHAPTER V 
BLEACHING, PRINTING, AND DYEING 


THE printing and dyeing of cotton fabrics is something 
more than a mere mechanical operation. The develop- 
ment of this branch of industry is due to the skill of 
the cleverest chemists, foremost amongst these being 
John Mercer, the inventor of the mercerising process 
by which cotton cloth is made to resemble silk, and the 
late Frederick Steiner, a famous French chemist, who 
introduced a turkey-red dye, famous all over the world. 
Before it can be dyed or printed upon, all cotton 
fabric must be bleached, to rid it of all impurities or 
everything present in the fibre except cellulose—or, in 
other words, a small quantity of margaric acid, pectic 
acid, albuminous matter, and colouring substance. In 
woven goods the artificial impurities may amount to 
20 or 30 per cent. They consist of grease, starch and 
other ingredients used in sizing, besides oil from the 
machinery. The removal of these impurities in order 
that nothing but pure white vegetable fibre may remain 
is the result sought with the highest grade of bleaching 
—technically known as the “ madder bleach because 
it was first applied to goods to be printed with madder, 
a substance much used in dyeing red, It is also used for 
cloths which are to receive light and fine colours. 
Previous to the bleaching operation proper, the pieces 
are singed, in order that the fine loose down may be 
burned off the surface of the cloth, as this down interferes 
with the production of a fine impression in the printing 
process, This operation is performed by rapidly passing 
cloth in the open width over red-hot copper plates or 
113 
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between rows of Bunsen burners, while the clothis drawn 
rapidly over one or more of these hot plates by means 
of rollers; a frame with iron bars depresses the cloth 
tightly upon the hot plate. After passing over the 
singeing plate or between the gas burners, the cloth is 
immediately passed through a water trough, or through 
a pair of wet draw bowls in order that any sparks may 
at once be extinguished. The pieces are drawn direct 
from the singeing house, guided by means of glazed 
earthenware rings through the washing machine and 
plaited down “in pile’ on a stillage in the bleach house, 
where they are allowed to lie a few hours to soften. The 
second process in bleaching consists in boiling the cloth 
in milk of lime and is a very important one.: As already 
stated, the cotton fibre is made up of cellulose and a 
small quantity of other substances.. The object of the 
lime boil, therefore, is to break up the combination 
of the wax and cellulose. The selection of lime is also 
a very important matter, as if the lime be old it will have 
absorbed carbonic acid from the atmosphere, and this 
will render it unfit for bleaching purposes. Having 
been boiled in lime for about twelve hours, the cloth is 
passed on into the kier. The cloth must be packed 
in the kier very systematically, this being done by boys, 
who go into the kiers when they are being filled, and with 
their hands and wooden clogs on their feet carefully 
tread down the cloth in such a way that it will not 
get tangled in the boiling process. After the goods 
have been properly boiled the waste liquor is run off 
from the bottom of the kier and the cloth is drawn by 
the draw bowls of the washing machine from the kier. 
At the same time much of the lime and dirt is removed 
from the cloth during its passage through the washing 
machine, but as only a portion of the lime can be 
removed in this way, the cloth is next subjected to a 
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treatment with weak hydrochloric or sulphuric acid. 
The next operation is boiling the cloth with caustic soda. 
After the cloth has received another washing and passed 
through a weak solution of chloride of lime and dilute 
hydrochloric or sulphuric acid, it is ready for being 
printed upon. 

Until the invention of machinery, the operation of 
printing was performed entirely by hand. The design 
was applied by means of blocks of some hard, fine- 
grained wood, such as pear or sycamore. Upon the face 
of the block the design is carved much in the same 
manner as a wood engraving. Sometimes the pattern 
is formed by slips of flattened copper wire inserted along 
its outlines, which are first traced upon the wood. The 
copper slips are carefully bent to the required shape 
and are then forced into the positions they are to occupy 
by gentle hammering. The upper edges where the 
copper stands above the wood are levelled with a file, 
in order to form one even surface, and polished. The 
spaces between these slips are filled up within the 
boundaries of the design with pieces of thin felt. In 
hand-block printing, the piece to be operated upon is 
spread out evenly upon the printing table, which is 
covered with blanketing. Close to the printer stands 
a tube containing the colour. A wooden drum, like the 
wood work of a sieve, is covered with waterproof tissue, 
over which is stretched a fine woollen cloth, upon which 
the colour is spread. This drum is placed so as to float 
on the tubful of old paste. 

The colour is spread on the drum-head. Then the 
printer applies the face of the block to the drum-head, 
then lays it carefully upon the cloth and strikes it 
on the back with a hammer or presses heavily upon it, 
so as to force the colour into the cloth. The great 
drawback to this method of printing is the expenditure’ 
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of time and labour involved. To print a piece of calico 
of the ordinary length, 28 yards by 2 feet 6 inches, with 
the ordinary size blocks requires about 672 carefully 
managed applications. If there are four or five colours 
the number of applications are from 2,600 to 3,300. To 
a very large extent, therefore, block printing has been 
superseded by machine printing. The machines now 
in use can print designs embodying as many as twenty 
different colours, and the largest machines can turn out 
anything up to 500 yards of cloth per hour. The design 
is first engraved on copper rollers. If there are several 
colours to be printed, each colour has to have a separate 
roller, and it is the duty of the man in charge of the 
machine to see that all the designs are so fitted that they 
will form a perfect whole. The machine consists of 
a large iron bowl, or drum, against which are pressed 
the engraved copper cylinders, the colour being supplied 
to the cylinders by wooden rollers covered with cloth, 
or sometimes by cylindrical brushes, called “ furnishers.”’ 
The furnishers revolve in the colour, which is contained 
in long troughs called ‘colour boxes.’”’ But as the 
furnishers supply the whole surface of the engraved 
cylinders with colour, as well as the engraved parts, the 
surface colour has to be scraped off again, and this is 
done by means of a steel blade, known as the “ colour 
doctor.” The cloth to be printed passes part way round 
the bowl of the machine and between the engraved rollers 
and the bowl, when it receives the colour. In order to 
remove any loose threads or filaments from the roller, a 
“lint doctor ” is used, working on the opposite side of 
the engraved roller to which the colour doctor is applied. 

The doctors are made of well-tempered steel, and they 
have to be exceptionally sharp in order to effectually 
remove the surplus colour without doing injury to the 
engraved copper roller. The machine printer has many. 
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difficult duties to perform. Besides tuning up the 
doctor and keeping the pattern rollers in register or fit, 
he must carefully adjust the amount of pressure, so 
as to bring out the print and yet not press the colour 
too far through the cloth. 

After being printed, the next operation is drying, 
this being of great importance. The methods of drying 
vary. In some cases, copper or tinned iron cylinders, 
heated by steam, are used for the purpose and in others 
flat hollow cast-iron boxes, called steam chests, over . 
which the cloth passes without quite touching. It is 
necessary to state, however, that after bleaching and 
before printing the cloth is prepared with oleine oil. 

In the preparation of colour each works has a staff 
of chemists who are constantly experimenting with a 
view to securing more brilliant or faster colours. The 
majority of colours are derived from coal-tar. The 
two mordants, red and black liquor, are very largely used 
by calico printers in what is called the dyed or madder 
style, one of the oldest and most important of the various 
styles of calico printing. In this style the thickened 
mordants are first printed on, then dried, aged, dunged, 
and dyed with alizarine, or other acid colouring matter. 
Before they can be printed, mordants have first to be 
made into what are technically called “colours.” In 
other words, they have to be made into a kind of paste 
by means of some thickening matter, as starch, gum, etc. 
These colours are not necessarily coloured substances, 
though they do usually contain some kind of colouring. 
This, however, is only for the purpose of sightening, so 
that the printer may be able to see his work on the cloth. 
This sightening is afterwards washed out of the cloth. 
Prior to being dyed, the cloth must pass through the 
ageing and dunging, or fixing, processes. The object 
of the former is to decompose the acetates, so that the 
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acetic acid is driven off, leaving the insoluble bases on 
the fibre. Steam machines are used for this process. 
After passing through the machine, the cloth is folded 
up in loose bundles and left for twenty-four hours. The 
decomposition of the mordants, which was started by 
the action of the steam in the ageing machine, goes on 
slowly whilst the cloth lies in the bundles. As this 
ageing does not effect a complete precipitation of a 
suitable mordant on the fibre, it must be followed by 
the fixing process. Then follows the dyeing. After 
dyeing, the cloth is well washed in cold water, and 
afterwards dried. In the extract style of printing, the 
mordants and colouring matters are mixed together 
and printed on the cloth in one operation, after which 
they are steamed, With the extensive use of the many- 
colour printing machines, the extract style has become 
more prominent, and it gives far more beautiful effects 
of colouring. Colours for the extract, style are printed 
on cloth previously prepared with oleine oil. By this 
means faster and brighter shades are produced. 

The shades of colour in which the cotton fibre is dyed 
and printed are almost innumerable, but they are almost 
all made up of red, yellow, blue, black, and white sub- 
stances. To obtain the shades, the various colours . 
have to be boiled, but it does not follow that all shades 
are boiled. Ifa very dark shade is prepared it is a very 
easy matter to obtain a lighter shade by reducing it. 
This, in brief, is an outline of the bleaching, printing, 
and dyeing processes. 


CHAPTER VI 
MARKET DISTRIBUTION OF YARN AND CLOTH 


WHILST Liverpool is the great market for cotton, a 
considerable quantity of the raw material comes direct 
to Manchester, via the Ship Canal, the cost of 
transit being much cheaper for the cotton mills in the 
Manchester district. The great central emporium for 
the sale of both yarn and cloth is the Manchester 
Exchange. Manchester is the Mecca of all connected 
with the English cotton manufacturing business. At 
the end of the eighteenth century the master attended 
the weekly market at Manchester and sold his pieces 
in the grey to the merchant, who afterwards dyed and 
finished them. At times goods were sold outright to 
the calico printers. Deliveries of prints would be made 
at the Manchester warehouse from the print works on 
Tuesdays, Thursdays, and Saturdays in the busy season 
of spring and autumn, and the pieces would be sold 
to the drapers who flocked to the warehouses. At 
one time the merchant or his representative rode 
over the country showing their patterns to the mercers, 
and the cloths were afterwards forwarded over the 
roads by the wagons of the carriers. The foreign 
trade was at the outset—some 240 years ago—founded 
by British merchants or their agents who travelled, but 
it was not very long before the representatives or 
‘members of foreign firms came and settled themselves 
in Manchester, and from that day to this they have 
steadily increased in number. At the present time 
great commercial houses from almost all the nations of 
the world are directly represented on the boards of the 
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Manchester Exchange on market days. The Exchange 
presents the busiest aspects on Tuesdays and Fridays, 
the principal market days, when the floor is crowded 
with principals and agents—spinners, manufacturers, 
bleachers, dyers and printers, machine makers, and 
representatives of all firms having direct or indirect 
connections with the cotton industry. The capital 
represented is stupendous. Yarn and cloth agents are 
very numerous. The yarn agent finds the customer for 
the spinner from whom he receives his commission. 
Every firm is directly represented on the market 
and very many have their own Manchester warehouse 
and offices, some on a very large scale. Some of the 
most influential cotton spinning and manufacturing firms 
are merchants also, and send their travellers out to all 
the towns and cities of this kingdom and _ foreign 
nations. ‘ The cloth market,” says Chapman in a 
admirable work on The Lancashire Cotton Industry, “‘ 

far removed in character from the highly developed 
markets, since fabrics contain all the differences 
that exist between yarns, and, in addition, all 
those consequent upon the numerous operations 
conducted in the weaving shed. Yet we find a rough 
grading of certain classes of cloth, which the development 
of machinery is constantly rendering more perfect. 
Cloths purporting to be the same vary less now that the 
differences due to human skill have been minimised, 
and a great uniformity has been eres in the 
working of power looms. 

“The cloth market is somewhat the same as it was at 
the end of the eighteenth century. The grey cloth agent, : 
whose function is analogous to that of the yarn agent, is 
a new feature and the Manchester warehouseman or 
shipper takes far fewer risks and stocks less in proportion 
to the business done than did his predecessor a century 


SNVATYO MAN LV NOLLOD DNIddIHs 





122 COTTON 


ago.’ The export business in yarns and cloths is 
principally in the hands of shippers, but there is a 
certain number of firms who do their own marketing 
abroad. There is a decided line of difference between 
the home merchant and the shipping merchant dealing 
with foreign orders. ‘Selling through independent 
merchants’ houses,” says Chapman, “is to be expected 
when the commodities dealt in tend to be of sorts that 
sell themselves, that is, commodities more or less 
gradable, for which a private market need not be won. 
Lancashire manufacturers who push their own products 
over the heads of the merchants are those who produce 
special classes of goods and depend upon these goods 
earning and retaining a popularity of their own. When 
the goods to be sold have to make private markets or 
when they are complicated and require to be explained. 
to would-be buyers by competent experts there is a 
tendency for manufacturers to attempt themselves to 
reach the consumers, or retailers, or the foreign agencies 
through which such goods can be sold.” 


CHAPTER VII 
TRADE UNIONS 


FRoM the passing of the Combination Acts in 1799-1800 
till their abolition in 1825, trade unions were, in the 
eyes of the law, illegal organisations, and the early 
Unions of the Cotton Operatives were founded amid 
great difficulties. On pages 126-128 there will be found 
some very interesting excerpts from the rules of what 
was probably the first of the cotton spinners’ Unions, 
established in Manchester in 1795. Preston was the 
cockpit for many of the early struggles as to wages. 
Spinners’ associations were formed in Oldham and other 
centres, the Oldham Province being established in 1843 
and developing into one of the most powerful trade 
unions in the country. In 1880 the Bolton Associa- 
tion of self-actor spinners united with the old hand- 
mule spinners’ organisation of that town, and the 
neighbouring associations of cotton spinners and 
winders coming into line, there was established the 
Bolton Province. The Amalgamated Association of 
Operative Cotton Spinners of Lancashire and adjoining 
counties was constituted in 1853, but it did not become 
powerful until after 1870, when a new financial basis 
was laid down. A union of the Weavers of Great 
Britain and Ireland had been founded in 1840, when 
the Stockport strike took place, but this proved a very 
imperfect union. In 1854 the weavers of Blackburn 
became organised on a sound basis. Other associations 
were formed in Preston, Darwen, Accrington, Colne, 
Nelson, and other weaving centres; and in 1884 
the various Op2rative Weavers’ Associations became 
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federated in the Northern Counties’ Amalgamated 
Association of Weavers. In 1830 the hands in the 
card and blowing rooms became organised, and they 
have grown into a powerful union. Other departments 
of the textile industry have their own associations and 
amalgamations. 

The various branches of operatives are now closely 
linked for mutual aims, and by International Confer- 
ences are becoming sympathetically associated with the 
operatives of the Continent. 

The present organisations of the operatives are the 
Amalgamated Association of Operative Cotton Spinners ; 
Amalgamated Association of Card and Blowing Room 
Operatives ; Amalgamated Northern Counties Associa- 
tion of Warpers, Reelers, and Winders ; Amalgamated 
Power Loom Overlookers; Bleachers and Dyers; 
Society of Twisters and Drawers; Society of Cloth- 
lookers. Then there are the Amalgamated Associations 
of Slashers and Tapers, and other organisations. 

The operatives’ amalgamations appoint representa- 
tives to the Legislative Council of the Textile Workers’ 
Association, which deals exclusively with legislative 
questions affecting the cotton industry. The various 
societies are also affiliated with the Trades Union Con- 
gress, and through it take a prominent part in 
Parliamentary questions. 

There is also a Trades Federation for offensive and 
defensive purposes, composed in some towns, at any 
rate, of weavers, overlookers, slashers, cloth-lookers, 
twisters, and drawers. It is not within the scope of 
this work to refer to trade disturbance either by strikes 
or lock-outs, but the tendency on the part of both 
masters and men is in the direction of establishing 
enduring relationships of peace, based on equitable 
understandings. — , | 
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Although the Trade Unions of England are, to some 
extent, a political organisation, their main purpose is 
«the improvement of the working conditions in the mills, 
and of wages and hours of labour. Few masters will 
be found in Lancashire to-day who do not admit frankly 
that the Trade Union movement has been of great 
benefit to the industry as a whole. The Textile Trade 
Unions have not, as a rule, been aggressive or unreason- 
able in their dealings with the masters ; they have also. 
shown that they can take long views of trade interests. 
Thus they have contributed liberally to the funds of 
the British Cotton Growing Association and have, in 
agreement with the Masters’ Associations, enforced the 
systematic introduction of short time whenever the 
industry has been in difficulties owing to shortage of 
raw material or other causes. In conjunction with the 
masters, the Union officials have worked out standard 
lists of wages which greatly facilitate the working of 
the industry, and by means of collective bargaining 
both sides agree to fixed wages for certain periods. 
Thus unfair price-cutting between the masters is very 
much reduced. The Unions are very well organised, 
and only one case has occurred where the men refused 
to adhere to an agreement arrived at by the officials 
on their behalf. During the war, the Trade Unions 
played a most useful part, especially in the working of 
the Cotton Control Board, which regulated the rationing 
of cotton in 1917-8. — 4 
The organisation of the employers is equally good, 
and representatives of the Employers’ Federation are 
constantly meeting those of the Operatives’ Associations. 
These meetings, including meetings between local 
officials as. well as those of the Federation, will total 
up in any one year to well over 300. One of the most 
important pieces of work accomplished by the Federation 
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and the Unions was the settlement arrived at in the 
year 1893, known as the Brooklands Agreement. This 
was adopted after a stoppage of the Federation 
mills, which lasted twenty weeks, arising out of a 
demand by the employers for reduction of wages on 
account of the state of trade. This broad and states- 
manlike agreement was the means of preventing scores 
of strikes—only one general strike, which lasted-seven 
weeks, has taken place during the last twenty years— 
but it has now been rescinded. 

A word may here be added as regards the Continental 
Trade Unions. They make politics their foremost aim. 
and trade improvements secondary. Only on rare 
occasions will the masters admit collective bargaining ; 
and this may be partly attributed to the fact that:the | 
conditions of the industry vary greatly, the industry 
being less specialised and more scattered than in Eng- 
land, with consequent varying conditions of cost of 
living, etc. 


The following is an interesting historical document : 
showing the rules and regulations of probably the 
first Cotton Spinners’ Trade Union, established in 
Manchester in 1795. 


ARTICLES, RULES, ORDERS, AND REGULATIONS maps 
AND TO BE OBSERVED BY AND BETWEEN THE MEMBERS OF 
THE FRIENDLY ASSOCIATED COTTON SPINNERS wiItTuHIn 
THE TOWNSHIP OF MANCHESTER In tHE COUNTY 
oF LANCASTER, anp IN OTHER TOWNSHIPS anp 
PLACES in THE NEIGHBOURHOOD THEREOF ; 
ESTABLISHED THE 3lst Day OF JANUARY, IN THE YEAR 
oF Our Lorp, 1795, aT THE THREE HORSE-SHOES 1n 
THE MARKET-PLACE, MANCHESTER. 


PREAMBLE. 


Whereas the Township and Neighbourhood of Manchester 
contain a great number of Cotton Spinners, many of whom 
have settlements in distant parts, and when afflicted with sick- 
ness, or other misfortunes, cannot obtain relief without bringing 
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a charge and burden on the inhabitants of the respective town- 
ship, and places wherein they reside; and then only a small 
allowance, insufficient to support themselves and families; 
it is therefore agreed amongst them to form a society, in order 
to raise a fund for the maintenance of such as shall hereafter 
be in distress, and to defray the funeral expenses of those who 
may die members of this society. 


EXCERPTS FROM THE RULES. 
XV. 


That no member of the said society shall instruct any person 
in the Spinning of Cotton (except his own children, and paupers 
who may receive relief from overseers) until such person shall 
have paid the sum of one guinea to this society, exclusive of 
his entrance money and weekly subscription as aforesaid. 


XVII, 


That if any member or members, after having received his, 
her, or their wages, shall in a boasting manner (as hath fre- 
quently been the case) acquaint different people not being 
members of this society, what money they have earned in a 
short time (which has often been very injurious to Cotton 
Spinners), such person so offending shall forfeit two shillings 
to the fund, to be paid to the collecting member of the shop 
where such person shall work, who shall report such mis- 
behaviour to the committee for the time being; and if such 
offending member shall refuse or neglect to pay such fine after 
seven days’ notice, he shall be excluded all benefit arising from 
the society. 


XVIII. 


That if any member shall fall sick, blind, or lame, and thereby 
become incapable of working, he shall on making known his 
infirmities, provided they are not such as are brought upon him, 
or her, by his, her, or their own intemperance, or debauchery, 
be paid the sum of five shillings and six pence per week during 
one whole year, in case his infirmities so long continues, or more 
or less, at the discretion of the arbitrators for the time being, 
if they find his, her, or their situation may require, but if the 
member continues sick any longer he shall be paid the sum of 
three shillings and six pence, so long as he may continue sick, 
more or less, as the arbitrators for the time being may think 
proper; but no person shall be entitled to any relief till he 
shall have been a member of the society for one calendar month ; 
and if any such member happen to be out of work (provided it 
be not through any default, or misconduct of himself) he shall 
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receive such relief from the society for the time he, she, or they 
shall be out of employ, as in the direction of the arbitrators 
for the time being, shall be deemed sufficient ; and that in case 
any member being so relieved, shall be suspected of deceit in 
his infirmities, the arbitrators for the time being, shall be at 
liberty to call in some skilful physician to examine the member, 
who, if he shall refuse to be examined, or if upon such examina- 
tion, on the report of such physician it shall appear that such 
member shal] have imposed upon the society, he shall be 
excluded any further benefit therefrom, nor shall he ever again 
be re-admitted. 


MIX. 


That in case of the death of any member or members of this 
society, his or their widow, or widows, or his, her, or their next 
of kin, shall receive from the fund of this society the sum of 
five guineas for the funeral expenses of such deceased member | 
or members, more or less, at the discretion of the arbitrators 
for the time being. 


XXV. | 


That if any person or persons belonging to the said society, 
shall assault or abuse any master, or other person employed 
as foreman, or manager, in the business of Cotton-Spinning, or 
shall do any wilful or voluntary damage to their houses, build- 
ings, or property, on any pretence whatsoever, or shall combine 
together to raise the price of their wages, contrary to law ; 
or shall make any riot or disturbance against the public peace, 
or shall disobey any summons or order of any of his Majesty's 
Justices of the said county ; or be found guilty of any criminal 
offence whatsoever ; each person or persons shall be immedi- 
ately expelled from this society, and not partake of the advan- 
tages hereby intended for the encouragement of sobriety, 
industry, and peaceable behaviour ; and every member of the 
said society doth hereby agree to observe, and strictly perform 
all the articles herein contained, so that peace, harmony, love, 
and friendship may be preserved between them, and their 
families, and that the Cotton Manufactory may thereby flourish 
and increase. 


CHAPTER VIII 
MASTERS’ ORGANISATIONS 


THE cotton employers of various districts took early 
concerted action for the protection of their mutual 
interests, and each cotton spinning and manufacturing } 
centre has its Masters’ Association to-day. These have 
become amalgamated and federated into two very 
powerful bodies. The principal organisations to-day 
are the Federation of Master Cotton Spinners’ Associa- 
tions, and the Cotton Spinners’ and Manufacturers’ 
Association (formerly known as the N. and N.E. Lan- 
cashire Master Cotton Spinners’ and Manufacturers’ 
Associations), one representing the spinning section of 
the industry, as well as about 80,000 looms ; the other 
the weaving section and about 4,500,000 spindles, 
situated mostly in N. and N.E. Lancashire. 

Twenty-five years ago, most towns possessed a 
Masters’ Association. Oldham became the most impor- 
tant, on account of the large number of spindles located 
there ; but it was at length felt by the employers that 
it was no longer possible for disputes, etc., to be dealt 
with satisfactorily by one Association, however large. 
It was, therefore, decided to form an amalgamation ; 
and in February, 1892, the now famous Federation of 
Master Cotton Spinners’ Associations was established 
with a membership of seven districts, and embracing 
firms owning 17,000,000 spindles. Now it includes 
thirteen districts and 45,000,000 spindles. 

The Federation is the highest tribunal in case of 

1 Whilst in the U.S.A. manufacturing of cotton includes 


spinning as well as weaving, in England manufacture 
of cotton is, somewhat illogically, confined to weaving. 
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disputes. Any question between employers and work- 
men is first submitted for decision to the local associa- 
tion to which the mill in question belongs, and, if no 
agreement can be arrived at, the case is submitted 
again to a committee of the Masters’ Federation at 
Manchester. No strike is allowed to take place with- 
out first being discussed locally and again by the 
Central Organisation. The Federation has its own 
Workmen’s Accident Insurance and Mill Fire Insurance 
Organisation, and questions of Parliamentary legislation 
affecting the cotton trade and other problems, such as 
the handling of cotton bales, cotton and yarn 
contracts, etc., are constantly dealt with by special 
sub-committees. 

The Cotton Spinners’ and Manufacturers’ Association 
is on similar lines. It is the dominating factor in the 
settlement of disputes relating to weaving. Whatever 
the Federation of Master Cotton Spinners’ Associations 
decides as regards wages in the spinning section of the 
industry, is automatically followed by those members 
of the other Masters’ Association who have spinning as 
well as weaving mills ; whilst any modifications decided 
upon in the weaving wages by the Cotton Spinners and 
Manufacturers’ Association is likewise adopted by the 
weaving mills in the Federation. 

In 1904, the year of Sully’s successful but -short- 
lived “ corner ”’ of the raw cotton supply, the Federa- 
tion introduced an organised short-time movement ; 
the working hours were reduced from 56 to 40 per week, 
the idea being that it would be better for the work- 
people to have some employment all the year than full- 
time working for a period and no work at all for a con- 
siderable period. Such an organisation. would, of 
course, react at once on the price of the raw material ; 
and it has been maintained that the short-time 
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movement introduced by the Federation smashed up 
the Sully “ring.” 

The members of the English Federation, however, 
‘recognised that England alone was unable to dominate 
the cotton position, as the United States and Con- 
tinental countries were using larger quantities of cotton. 
It was, therefore, decided to call a conference of all 
the cotton-using countries with a view to discussing 
the essential problems of common interest to the whole 
industry. It was not considered fair that one country 
alone should make the sacrifices involved in short time, 
for example, and the others benefit equally by such 
action. After unsuccessfully approaching the British 
Government to invite representatives to such a con- 
ference, the English Federation proceeded to organise 
it on its own initiative, and the first International 
Conference took place at Zurich in May, 1904, an agree- 
ment having already been come to with the Swiss 
Master Cotton Spinners’ and Manufacturers’ Associa- 
tion. Nine nationalities were represented at this 
“meeting, and it was recognised by all that there were 
many questions of common interest to the cotton 
industry throughout the world. The most important 
of these was and still is the production of an ample 
supply of raw material. It was recognised from the 
outset that it would be folly to take a narrow national 
point of view in regard to the supply of the raw 
material; and that no matter where any additional 
supply came from, it would be beneficial to the industry 
as a whole. It was finally decided to establish an 
International Federation of Master Cotton Spinners’ 
and Manufacturers’ Associations. This was to be a 
kind of international chamber of commerce specialised 
for the cotton industry. The English Federation being 
the most powerful, it was natural that the President 
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of that organisation (Sir Charles W. Macara, Bart.), 
who had taken an active part in the formation of the 
Federation, should occupy the chair of the Inter- 
national organisation ; but it was decided on England’s 
proposition that every country should have an equal 
voice in the administration of the Federation’s affairs. 

Besides the question of the increased supply of the 
raw material, the International Federation has- dealt 
with the building up of the organisation of Masters’ 
Associations in other countries on the pattern of the 
English Federation ; it has endeavoured to bring about 
closer relations between the cotton planters and the 
users ; it acts as an International Intelligence Office in 
all cotton questions ; and at its conferences such ques- 
tions as the handling of cotton, net cotton contracts, 
mill fire insurance, international boards of arbitration 
for the settlement of trade disputes, moisture in cotton, 
etc., have been discussed. The International Federa- 
tion has also taken a very special interest in the possi- 
bilities of the extension of cotton cultivation in India, 
and the reports of the Secretary’s visits to India indicate 
the manner in which that aim can be achieved. 

The International Federation also supplied a long-felt 
want by collecting and publishing statistics of the half- 
yearly mill stocks of cotton and the consumption of 
cotton throughout the world. Prior to the establish- 
ment of the International Federation, such statistics 
as existed on these points were largely guesswork ; but 
since 1906 the individual mills have made periodical 
returns to the Federation Offices at Manchester, and 
the statistics thus compiled are recognised all the world 
over as reliable. | 

The Annual Congresses of the Federation give mem- 
bers an excellent opportunity of exchanging opinions 
both publicly and privately on other trade matters, and 
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thus friendly relations amongst the nations are also 
fostered. Congresses have been held in the following 
cities ; Zurich (1904), Manchester (1905), Bremen (1906), 
Vienna (1907), Paris (1908), Milan (1909), Brussels 
(1910), Barcelona (1911), and Scheveningen (1913). 
Under the auspices of the International Federation, 
deputations of more than 100 cotton spinners visited 
the American Cotton Belt in 1907, and the Egyptian 
cotton fields in 1912, and held Conferences with the 
cotton planters and merchants in these countries. 
The reigning heads of almost all the countries of Europe 
have received the committee in audience. 

The International Federation has published most 
interesting reports of all the Congresses, and of the 
visits undertaken by the Secretary (Mr. A. S. Pearse) 
to India, Egypt, and the Anglo-Egyptian Sudan, which 
contain valuable descriptions of the chief cotton 
growing areas of the world. The distribution of these 
reports in English, French, and German throughout the 
whole industry, both in Europe and elsewhere, has done 
much to educate both the governments and the public 
of every country where cotton is grown or manufactured 
in regard to the world-wide importance and the com- 
plicated problems of the cotton trade. Every cotton- 
spinning country in the world, except the United States, 
is now affiliated to the Federation. Sir Charles W. 
Macara, Bart., remained President of the Federation 
until 1914, 

The war inevitably interfered with the activities of 
the International Federation, but the publication of the 
statistics was resumed in 1920, in which year also an 
International Conference was again held at Zurich, 
followed by Stockholm in 1922 and Vienna in 1925. 
The Federation now publishes a quarterly bulletin on 
cotton affairs throughout the world. 
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By H. W. Porrirr and W. NIcKLIN, A.S.A.A. Net 


Graded Book-keeping Exercises for 
Commercial Schools 
By A. J. FavELL, B.Sc., ACIS.  . : ° 
maenes Took ceep te and Accounts 
y H. W. Porrirr and W. NIcKLIN, A.S.A.A, Net 


Holding ¢ Companies 


By A. J. Smmons, A.C.A. (Hons.) ‘ ‘ - Net 
Hotel Book-keeping 
By M. BE. Prrcwer . Net 


Investigations : Accountancy and Financial 
By J. H. BURTON Net 


Manual of Cost Accounts 
By H. Jurius Lunt, F.C.A., F.C.1.S., F.C.W.A. Net 


Modern Methods of Stock Control 


By N. GpRARD SmitH, M.I.P.E. : : - Net 
Notes of Lessons on ree Reeping 
By J. Rovutitey : ‘ - Net 


Practical Auditing 
By E. E. Spicer, F.C.A., and E. C. PEauer, F.C.A. Net 


Practical Book-keeping and Commercial 


Knowledge 
By E. E. Spicer, F.C.A., and E. C. PEGLER, F.C.A. Net 


Principles of Accounts 


By J. PEnERENEON; M.A., M. es y Sc. . Part I 

Part 1 ‘ : : 
Principles of Auditing | 

By F. R. M. De Pavuta, O.B.E., F.C.A. . - Net 
Railway Accounts 
_ By C. H. Newron, F.A.A. . . Net 
Secretarial Book-keeping and Accounts 

By H. E. Cotesworray, A.C.A., A.S.A.A.. . Net 


Sharles’s Elementary Book- -keeping 

By F. F. Suariss, F.S.A.A., F.C.1.8. ‘ ‘ ‘ 
Shopkeepers’ Accounts Simplified 
_ By ©. D. CornEtu - Net 
Sinking Funds, Reserve Funds, and Deprecia- 


tion By J. H. Burton . ‘ . Net 


PRICE 


7/8 


5/- 


9/- 
5/- 
10/6 
2/6 
5/- 
7/6 
3/6 
3/6 
21/- 


7/6 


3/6 
5/- 


7/8 
10/6 
7/8 
3/6 
2/- 
3/6 


CAREERS, ETC. 


“Authorship and J eusnatent | 


By ALBrert E. Buu. ° ° - Net 
Banking as a Career | 

By F. A. Wrutman, Cert. A.I.B. ;. ; . Net 
Fly g asa Career _ | 

By Masor O. Stewart, M.O., A.F.C. ; . Net 
Game of Commerce, The. | | 

By Herspert KENDRICK Net 
Hotel and Restaurant Careers for Women 

By Ernest M. PorRTER Net 
How to Become an Auctioneer and Estate 

Agent : 

_ By W.F. Noxus, F.A.L Revised by D. McINTvrz#, 

B.A., LL.B. - Net 
How to Become a ‘Company Secretary 

By E. J. HAMMOND . Net 
How to Become a Private Secretary | 

By J. BE. McLacsian, F.I.P.S, (Hons.) Net 
How to Become a Qualified Accountant - 

By R. A. Wirry, F.S.A.A. ; - Net 
How to Choose Your Career 

By W. Lesuiez Ivey, M.C., M.S.M.A. ° « Net 
How to Secure a Good Job | 

By W. LEsiim Ivey, M.C., M.S.M.A. . Net 


Insurance as a Career. By F. H. Suerrmrv . Net a 


Journalism as a Career 


Edited by W. T. CRANFIELD . ‘ 2 Net 


By Donovan MAULB ‘ ‘ . oN et 8/6 


Stage as a Career, The 


CIVIL SERVICE 


Arithmetic for Civil Service Students 
y T. H. Tears, B.Sc., and F. W. i ean a 
Civil Bagchee Essay wetness 


J. App1s, M.A... : . Net 
Civil S Service Guide _ | 
By A. J. Lawrorp JoNE Net 
Copying Manuscript, Diaacaiycl Hand- 
writing, etc. By A. J. Lawrorp Jonus . Net 
Elementary Précis Writing | | | 
By Water SHawcross, B.A. . ; ; . Net 


English for ela ee rvents 


Warren S 
Guide to Indexing ¢ and Précis Writing 
. By bie J. WESTON, a B. Se., and H. Bowker. Net 


Net 


paion 
86 
36 
8/6 
3/6 
on 


3/6 


8/6 


3/6 
3/6 


_ 8/6 


36 


28 


3/6 


. 2/- 
abs 
* &- 


COMMERCE, ETC. 


Business Handwriting. By W. Burron 


Commerce and Accounts 
By ALONZA JAMES, F.F.T.Com., F.R.Econ.S. 


Net 


-Commerce for Commercial and Secondary 


Schools 
By A. J. Favety, B.Sc. (Econ.), A.C.1.8. . é 


Commerce, Stage I 
By A. James, F.F.T.Com., F.R.Econ.S.  . : 


Commercial Handwriting and Corre- 
spondence. By J. H. and C. Kay 

Commercial Practice 

By ALFRED SCHOFIELD, B.Sc. (Econ.) ‘ . 
How to Succeed in Your Examination 

By W. W. Mrzzer, B.A. (Lond.) 
How to Study for Examinations 

By D. Coorsr ‘ : ‘ ° 
Manual of Business Training 


By A. STEPHEN Nos, F.R.Econ.S. . ° : 


Modern Business and Its Methods 

By W. CAMPBELL, Charlered Secretary ‘ . 
Pitman’s Popular Guide to dournaten 

By A. KINGSTON. . 
Pitman’s Practical Journalism 

By A. Baxer, M.J.I. Revised by E. A. Corn 
Principles and Practice of Commerce 

By James STEPHENSON, M.A., M.Com., D.Sc. 
Principles of Business 


By James STEPHENSON, M.A., M.Com., D.Sc. 
Part I, Net 2/6; Part Il 


Net 


Net 
Net 
Net 
Net 
Net 
Net 


Net 


Net 


Questions and Answers on Commerce. Stage I 


By A. J. FaVELL, B.Sc. (Econ.), A.C.1.S. 


Net 


Questions and Answers on Commerce. Stage IT 


By the same Author 


Questions and Answers on Business Practice 


By EH. J. HamMMonp . ‘ . . 
‘Routine of Commerce | - e 
By ALFRED SCHOFIELD, B.Sc. (Econ.) 
Theory and Practice of Commerce _ 
Edited by G. K. Bucknatz, A.O.1.S. (Hons.) 
Wholesale and. Retail tree? | 
ae W. OAMPBELL . Se, . “Se 


Net 


Net 


. Net 


Net 


Net 


1/6 
3/8 


3/8 


2/6 
3/6 
3/6 


4/- 
7/6 
2/6 
3/6 
8/6 


3/8 
2/6 
3/6 
5/- 


1B 


6/- 


ENGLISH AND COMMERCIAL 
CORRESPONDENCE 


Business Letters in English 


By W. J. Weston, M.A., B.Sc. ‘ : - Net 3/6 
Commerce and Correspondence 

By E. H. Grout, B.Sc. (Econ.) P ‘ - Net 6§/- 
Commercial rooneneneenss and Commercial 

English ., : ‘ : ; . Net 3/6 

Commercial Dictionary : . ; . Net 1/6 
Correspondence of Commerce, The 

By A. Rispon Patmmr, B.Sc., B.A, : - Net 4/- 
Dictionary of Correct pnglishy ae 

By M. A. Prvg, M.A. . « Ne 2/6 
English and Ccmrrncreil Gurecepondees 

By H. Nagaoka and D. THEOPHILUS, B.A. ° - 8 
English Composition and Business 

Correspondence 

By J. F. Davis, D.Lit., M.A., LL.B. (Lond.) . Net - 2/- 
English Exercises. A Book of Homonyms 

By B. S, BARRETT . . . . . . 88 
English for Commercial Students Bt 5 

By H. W. Hoveuton, A.C.LS. ; ‘ - Net 2/6 
English Grammar and Composition Soa 

By W. J. Weston, M.A., B.Sc. (Lond.) . . Net | 4/6 
English Mercantile Correspondence . Neb 3/6 
Guide to Commercial Correspondence | 

By W. J. Wesron, M.A., B.Sc. (Lond.) . e ; 2/6 
How to Teach Commercial paglish 

By Water SHawcross, B.A. . ° « Net 3/6 
Letter Writing , 

By G. K. Bucxnatt, A.C.1.8. (Hons.). . » Net 1L/- 
Manual of Commercial neiel : , 

By Watter SHawoross, B.A. . ‘ - Net 3/6 
Manual of Punctuation. By W. 0. WeesteR . = 1/- 
New Era Spelling Manual. By H. J. Bowen . 2/6 


s 


PRIOE 


English and Commercial Correspondence—contd. 


Pocket English Dictionary : : . Net 


Principles and Practice of Commercial Corre- 
spondence. By J. StmpH=nson, M.A., M.Com, Net 


‘Punctuation as a Means of Expression 


By A. E, Lovett, M.A. . Net 

Self-Expression in English 
By JoHN BENNETT . ‘ . Net 
Synonyms and Antonyms, Pitman’ s Book = 
et 


GEOGRAPHY AND HISTORY 


Commercial Atlas of the World : . Net 
Commercial Geography of me mvonid 

By W. P. Rorrar, M.Com - Net 
Commercial History 

By J. R. V. MArRcHant, M.A. P , . Net 
Economic Geography | 

By John MoFar.tane, M.A., M.Com. ‘ Net 
Economic Geography, The Principles of 

By R. N. RupMose Brown . Net 
Elements of Commercial Geography 

By C. H. Grant, M.Se., F.R.Met.Soc. ; - Net 
Elements of Commercial History 

By Frep Hatz, M.A., B.Com., F.O.1.S.  . . Net 
Geography of SOREIERCE vane 

By W. P. Rurrer, M.Com ; ‘ - Net 


History of Commerce, The 

By T. @. WILLIAMS, M.A., F.R.Hist.S., F.R.Econ.S. Net 
Main Currents of Social and Industrial Change, 

1870-1924 

By T. G. Wiitiams, M.A. - Net 
Outlines of the Economic History of Engen’ 

By H. O. Merepirs, M.A.,M.Com. . 
Zope of Commercial History 

By J. STEPHENSON, M.A., M.Com., D.Sc. - Net 
Rise of British Commerce, The 

By K. G. Lewis, B.A., and N. BRANTON 
Biatarcal Atlas of the World, A 

y J. Pear ers M.Com., Do.  « Net 


PRIOR 


1/6 
76 
1/- 
2/6 
2/6 


5/- 
6/- 
5/6 
10/6 
6/- 
2/- 
2/- 
5/- 
5/- 


7/6 
7/8 
3/6 


—6K 


ECONOMICS 


Business Economics and Commerce, A Course 


in. By F. P. Tusuinexam, B.Com.Sc. 3/- 
Dictionary of Economic and Banking Terms | 
By W. J. Weston, M.A., B.Sc., and A. CREw . Net 6/- 
Economics for Business Men 
By W. J. WESTON, M.A., B.Sc. ; - Net 38/6 
Economics of Private Enterprise, The 
By J. H. Jones, M.A... . Net 7/6 
Economics of Production and Exchange 
By Jamis STEPHENSON, M.A., M.Com., D.Sc. ; and 
N. Branton, B.Com. . Net 7/6 
Economics of the Import and Export Trade 
By Hrromu NaGaoKsa . 5/- 
Economics of Instalment Trading and ‘Hire 
Purchase. By W.F. Crick. - Net 5/- 
Economics of the Industrial System 
By H. A. SILVERMAN, B.A. Net 7/6 
Economics of the Manufacturing Business 
By W. A. Stewart Jonss, F.C.W.A., F.S.S. . 8/6 
Economics of the Wholesale and Retail pauee 
By JAMES STHPHENSON, M.A., M.Com., D.Sc. . §/- 
Elements of Political Economy | | 
By H. Hatt, B.A. : . Net 2/- 
Exercises in Economics 
By A. Prummer, M.Sc. (Econ.), M.A., LL.D. . Net 2/- 
Guide to Political Economy 7 
By F. H. Spencer, D.Sc., LL.B... . Net 8/6 
Industrial Combination in England» 
By P ¥1rzGerRaLp, D.Sc.(Econ.) ; Pe . Net~ 10 
International Trade and Tariffs, An 
Introduction to é 
By R. A. Hopeson, B.Com. (Lond.) . , . Net 6/- 
Introduction to Business Economics 
By J. ST#PHENSON, M.A., M.Com., D.Sc. . 3/6 
Outlines of Central Government | | 
By Joun J. CxrarKE, M.A., F.S.S. . . Net 6/- 
Outlines of Local Government of the United 
Kingdom (and the Irish Free erate) 
By Joun J. Cuarke, M.A., FSS. . , . Net 6§6/- 
Substance of Economics, The ‘ 
6/- 


By H. A. Srurverman, B.A. (Econ.) . ° - Net 
. 10 7 a 


BANKING AND FINANCE 


Answers to Questions Set at the Examina- 
tions of the Institute of Bankers 
By L. L. M. Minty, Ph.D., B.Sc., Econ., B.Com.— 


By W. F. SPaLpine ; . ° 
| Ll , 


PRICE 


Foreign Exchange. Part I & Part II Each Net 3/6 
Economics. Part I & Part IT - + Each Net 6§/- 
English Grammar and cee Part I Net 3/6 
PartII . Net 5/- 
Banker as a Lender, The’ | 
By F. E. STHELE . ‘ : ‘ - Net = 5/- 
Bankers’ Advances 
By F. R. Steap. Revised by C. R. W. Cuckson, 
B.A., LL.B. . . Net 6/- 
Bankers’ Advances Against Produce 
By A. WriiaMs, A.I.B. 6/- 
Bankers and the Property Statutes of 1925 
and 1926. By R. W Jonzs. Net 6/- 
Bankers’ Credits. By W. F. SpaLpIne . . Net 10/6 
Banker’s Place in Commerce, The 
By the same Author ; . Net 38/6 
Bankers’ Securities Against Advances 
By Lawrence A. Foaa, Cert. A.I.B. ‘ -. Net 6/- 
Bankers’ Tests. By F.R.Sreap . ; . Net 10/6 
Banking for Advanced Students 
By Percy G. H. WooDRUFF . . Net 7/6 
Bank Organization, Management, etc. 
By J. F. Davis, M.A, D.Lit., LL.B. (Lond.) . Net 6/- 
Bills of Exchange Act, 1882, The 
By M. H. Mrarag, B. Com. . Net 6/- 
Bills of Exchange Acts, A Practical Exam- 
ination of the. By C. H. FEnNELL. . Net 7/6 
Cheques. By C. F. HAnNarorp . ‘ . Net 6/- 
Dictionary of Banking. By W. THomson . Net 30/- 
Dictionary of Banking Terms in Three 
Languages, (English-French- seerman) 
« By L. HERENDI ‘ Net 2]1/- 
Dictionary of the World’ 8 Currencies and 
Foreign Exchanges 
By W. F. SPALDING ; . Net 8/- 
Discount Market in London, The 
By H. W. GREENGRASS . » Net 6/- 
Eastern Exchange, Currency, and Finance 


Net 15/- 


Banking and Finance—contd. — 


PRIOR 

Economics of the rarer? Banking System a 

By W. J. Waston, M.A., B.Sc. Net 5/~ 
Elements of Banking. By J. P. Ganpy . Net 2Q/- 
English Banking Administration, an Outline of 

By JosHpnr Sykes, B.A. (Hons.) : - Net 2/6 
English Banking Methods 

By L. Le M, Minty, Ph.D., B.Sc., B.Com. . Net 15/- 
English Composition and Banking Corre- 

spondence 


By L. E. W. O. Fuiteroox-Lecaatt, M.O., B.A. Net 6/-~ 
rorsien Banking Systems 
. PARKER WILLIs and B. H. Becxnarr . Net 2l1/- 
Foreign Exchange and Foreign Bills in Theory 
and in Practice. By W. F. SPALDING - Net 7/6 


Foreign Exchange, A Primer of 


By W. F. SpaLpIna . Net 3/6 
Foreign Exchanges, Arithmetic and Practice 
of the. By A. G. Suaa, Cert. AIB. . . Net 38/6 
Foreign Trade, The Finance of 
By W. F. SPALDING , . ; ; . Net 7/6 
Functions of Money, The 
By W. F. SPALDING ; is ‘ ~- Nesp 7/6 
London Money Market, The eas 
By W. F. SPALDING : - Net 10/6 
Money, Exchange, and Banking ra 
By H. T. Easton, A.I.B. : . - Net 6/- 
Money Machine, The | 
By FRANCIS WHITMORE, B.Com. : Net _ 5/- 
Practical Banking, Currency, and Exchange 
By H. E. Evirt, Cert. A.B. . 8/6 
Principles of Banking, Currency, and Gericn | 
Exchange | 
By R. H. Kina, Cert. A.LB. Net §/- 
Securities Clerk in a Branch Bank, The ; 
y F. J. Lewooox, Cert. A.L.B., A.O.1S. Net %/6 
Theory and Principles of Central Banking, The 
By Wiiu1am A, SHaw, Litt.D 12/6 
a neory and Practice of Finance, The 7 
y W. Cottin Brooxs . . Net 10/8 


Title Deeds Ne and new | | - ee Bee 
- ce a: - 


INSURANCE 
Actuarial Science, The Elements of 


- By R. E. UNpERwoop, M.B.E., F.LA. . . Net 
Average Clauses and Fire-Loss Apportion- 
* ments. By E. H. Minnion, F.O.11. . . Net 


Building Construction, Plan Drawing, and 
Surveyins in Relation to pire magurance 


By D. W. Woop, M.B.E. . Net 
Burglary Risks | 

By E. H. Grout, B.Sc., A.C.I1.I. ‘ : Net 
Business Man’s Guide to sigan ata The 

By A. PHILPOTT , ‘ Net 


Casualty Insurance 

By O. J. CROBAUGH, M.A., and A. E. Reppine, B.S. Net 
Compound Interest, Principles of 

By H. H. Epwarps ‘ ; . Net 
Dictionary of Accident Insurance 

Edited by J. B. WELson, LL.M., F.C.LI., F.C.LS. Net 


Fire Extinguishment and Fire Alarm Systems 


By R. NortTHwoop ; . Net 
Fire Insurance, Common Hazards of 

By W. G. KUBLER RIDLEY, F.C.I.1. ‘ - Net 
Fire Insurance, Dictionary of 

Edited by B. O. Reminaron, F.C.I.I. ‘ Net 
Fire Insurance, Principles and neachice of 

By F. GopwIn ‘ e - Net 
Fire Insurance, The Law of 

By J. Row.att, B.A. ‘“ - Net 
Fire Policy Drafting and Endorsements 

By W. C. H. DARLEY . - Net 
Fire Waste. By G.E.Kmay. . . . Net 
Guide to Marine Insurance | 
_ By Henry KEATE . : . . ° - Net 
Insurance | 
: By rT. E. YOUNG, B.A,, F.I.A., F.R.A.S. ° ° Net 


Insurance Office Organization and Routine 


By J. B. WEtson, LL.M., fabpaa aca ua 


SHERRIFF, F.I.A. : ‘ 


Insurance of Profits. By A. G. MacKEN . Net 


Insurance of Public Liability —. 
tek Vv. ae FOLL - Net 
13 i ey 


PRICE 


5/- 


8/6 


10/6 
3/6 
25 /- 
5/- 


7/6 
5/- 
30/- 
5/- 
7/8 


7/6 
2/6 


3/6 
10/6 
716 
5/-. 
5/- 


Insurance—contd. 


Law and Practice as to Fidelity oe 
By C. Evans and F.. H. Jonzs : : Net 


Law of Accident and Contingency Gaueance 
By F. H. JonEs ° . ° . - Net 


Law of Negligence 
| By J. B. Wetson, LL.M., F.O.1.1., F.0.1.8. - Net 


Law Relating to Insurance Agents and Brokers 


By J. B. Wetson, LL.M., F.C.1.1., F.C.LS. . Net 


Life Assurance from Proposal to Policy 
By H. Hosxinea Tayuzr, F.I ae me I.1., and V. 
TYLerR, F.I.A. ; ° ° . Nei 


Life Assurance, Dictionary of 
ign by G. W. Ricumonpn, F.1.A., and F. H. ania 
op ° . e e@ 


Life Assurance, Guide to 


By S. G. Leran, F.IL.A. . é ;: : . Net 
Marine Insurance of Sands The 
By F. W. 8S. Poo.ts ; . Net 


Pension and Siipacatinuation Funds, Their 
Formation and Administration Explained 
By BERNARD ROBERTSON, F.I.A., and H.SamuELs Net 
Pension, Endowment, Life Assurance, and 
Other Schemes for poopoyees 


By H. DoveHarty, F.C... . Net 


Personal Accident, Disease, aud ‘Sickness 
Insurance, The Principles eas pencuce of 
By J. B. Werson, LL.M. - Net 


Physiology and Anatomy 
By H. GArpINnER, M.S., F.R.CS. : ° - Net 


Principles and Practice of Accident euaurence 
By G. E. Banrisyp, A.C.LI. . ‘ - Net 


Principles of Insurance. By J. Aurrep Exn Net 
Successful Insurance Agent, The 


By J. J. Biscoon, B.A,, F.O.18. . .  . Net 
Talks on Insurance Law ; 
By J. A. Watson, B.Sc., LL.B , a Net 


Workmen’s Compensation Insurance 
By ©. E. Gotpine, LL.D., F.C.1LI1., F.S.S8. . Net 
| : rues } 


6/- 
7/6 


5/- 


6/- 


50/- 
5/- 


15/- 


6/- 


~ §/- 


10/6 
6/- 


2/6 
3/6 


5/- 


SHIPPING 
Case and Freight Costs _ 


PRIOB 


By A. W. E. OrosFieLp Net 2/- 
Exporter’s Handbook and Glossary, The 
By F. M. DupmNnry ‘ Net 7/6 


How to Export Goods. By F. M. Dose Net 2/- 
How to Import Goods. By J. A. Dunnacz . Net 2/6 
Importer ’s Handbook, The. By J.A. Dunnacze Net 10/6 


Manual of Exporting 

By J. A. Dunnacg, F.S.S., F.O.1., A.MuInst.T, . Net 10/6 
Shipbroking, Introduction to 

By ©. D. MacMurray and M. M. Came . - Net 3/8 


Shipping. By A. Hau, F.I. 0.8. and F, _Haywoop, 


Net 2/- 
Shipping and Shipbroking | 
By ©. D. MacMurray and M. M. Orgep . - Net 15/- 
Shipping Business Methods 
By R. B. Pau : ; - Net §/- 
Shipping Finance and Accounts 
By R. B. Pau ; - Net 2/6 
Shipping Office Organization, Management, 
and Accounts. By Arrep CaLvert. - Net 6/- 
Shipping Practice. By E. F. Srzvans . . Net 7/6 
Shipping Terms and paensee 
By J. A. DuNNAGE : ; . Net 2/6 


INCOME TAX 


Income Tax Law, Practice, and Administration 
By F. F. SHarzss, F.S.A.A.; R. P. CRooM-JoHNSON, 
LL.B., K.C.; L. C. GRAHAM-DIXON, of the Inner Tem gs Ca 
Barrister- at- Law, and W. J. Eccort, Two Volumes 


Dictionary of Income Tax and Sunatex Practice 


84/— 


By W. E. SNELLING. j : - Net 25/— 
Income Tax, Introduction to 

By E. D. Frysr, A.L.A.A. : ° -. « Net 22/6 
Income Tax, Notes on 

By W. S. CaRRIN@ron, Chartered Accountant . Net 38/6 
Income Tax, Snelling’s Practical 

By ©. W. CHIvERs . Net 3/6 
Income Tax Handbook for Company Secretaries 

By ©. W. CHIVERS . Net §6/- 


“15 


SECRETARIAL WORK, ETC. 


Chairman’s Manual 
By Gurpon PAtin, and ERNEsT MARTIN, F'.0.1L8S. Net 


Company Registrar’s Manual, The 


By J. J. QUINLIVAN ‘ ~  « Net 
Company Secretarial Routine 

By ©. C. Waxtrorp, A.S.A.A., A.C.I.S. ; . Net 
Company Secretarial Work 

By E. Martin, F.C.1.S. . . Net 


Company Secretary’ s Vade Mecum 
wiki by P. Tovey. Revised by O. W. ADAms, 
VL. ° . . e ° e ° e 
Dictionary of Secretarial Law and Practice 
Edited by Puiip Tovey, F.C.1S. N 
Examination Notes on Secretarial Practice 
By C. W. Apams, A.C.LS. ‘. 
Formation and Management of a Private 
Company. By F. D. Hmap, B.A... . Net 
Guide for the Company Secretary 
By ARTHUR COLES. Kevised by W. CECcIL based, 


Guide to Company Secretarial Work 
By O. OtpHaMm, A.C.I.S. Revised by G. K. BUCKNALL, 
A.C.1.S. (Hons.) Net 
Honorary Secretaryship. By W. B. THoRNE Net 


How to Take Minutes 


Edited by E. Marrin, F.O.LS: ‘ ° ~ Net 
Meetings. By F..D. Heap, B.A. . ‘ . Net 
Practical Directorship 

By H. E. Coteswortuy, A.C.A., A.S.A.A. . - Net 
Practical Secretarial Work 


By H. I. Lzz, A.1S.A., and W. N. BARR. . Net 
Practical Share Transfer Work | 

By F. W. Lipineron Net 
Prospectuses : : How to Read and Understand 

Them. By Paw Tovey, F.C.LS., and H. LAMBERT 

SmiTrH, B.Sc. . - Net 
Questions and Answers on Secretarial Practice 

By E. J. HAMMOND. meee by . K, eee 

A. , LS. (Hons. ) ‘ ; . Net 
Secretary’s Handbook 

Edited by Sm H. E. Brarn, O.B. BE. . Net 
Share Transfer Audits. By R. A. Davizs, A.O.LS. Net 
Transfer of Stocks, Shares, and Other 

. Marketable Securities. By ¥. D. Hzan, B.A. Net 


16 


5 
10/6 

1/- 

2/- 


8/6 


50/- 
2/6 
7/6 


6/- 
3/6 
2/6 


2/6 
5/- 


| 10/8 


“F/6 
3/6 . 


b/- 


3/6 
7/8 


INDUSTRIAL ADMINISTRATION 


Dictionary of Industrial Administration 
Edited by J. Len, C.B.E., ae Pc iaas ti Two 
Vols. . Net 
Business Rationalization 
By CHARLES S. Myers, C.B.E., M.A., Sc.D., F.R.S. Net 


Causes’ of Accidents, The 


By Eric Farmer, M.A. . ‘ ; . Net 
Engineering Factory Supplies 

By W. J. Hiscox . - Net 
Factory Administration in Practice 

By W. J. Hiscox . Net 
Factory Lay-Out, Planning and Progress 
| By W. J. Hiscox . Net 


Factory Organization 
By C. H. Norrucortt, M.A., Ph.D., O. SHELBON, B.A., 
J. W. WARDROPPER, B.Sc. B.Com., es and 


L. Urwick, M.A... - Net 
Fair Wage, A. By E. ree Net 
Industrial Organization, The Evolution of 

By B. F. Surexips, M.A. Net 


Industrial Psychology in Practice 
By Henry J. WEtwcH, and G. H. Mites, D.Sc. . Net 


Introduction to Industrial Administration, An 


By J. LEE, C.B.E., M.A., M.Com.Sc. ‘ - Net 
Key to Prosperity. By J. R. Cram ; . Net 
Labour Organization. ByJ.Cunnison,M.A.. Net 
Management 
- By J. Les, C.B.E., M.A., M.Com.Sc. ‘ - Net 
Main Cause of Unemployment, A 

By P. 0. Lorrus . . Net 


Muscular Work, Fatigue, and Recovery 
By G. P. CRowDEN, M.Sc., M.R.C.S., L.R.C.P. . Net 


New Leadership in Industry, The 


By 8. A. LeEwIsoHNn . . Net 


Outlines of Industrial Administration 
By R. O. aeons H. T. PEDAGE and = = 


JENKINS Net 
Philosophy of Management, The 
By Oxtver SHELDON, B.A. | Net 


Problem of Incentives in Industry, The 


By G. H. MILES, DSc. . | Net. 
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PRICE 


63/- 
3/6 
3/6 


8/6 
7/6 


7/6 
2/6 


10/6 
7/6 
5/- 
2/6 
7/6 
5/- 
9/- 

3/6 
7/6 


6/~ 


10/6 
3/6 


Industrial Administration—contd. 


Principles of Industrial Administration, An 
Introduction to 
By A. P. M. Fremina, C.B.E., M.Sc., M.I.E.E., pen 


H. J. BROCKLEHURST, M. Eng., A.M.LE.E, . Net 
Principles of Industrial Welfare 

By J. Ler, C.B.E., M.A., M.Com.Sc. . ‘ . Net 
Rationalization 

By J. A. Bowtg, M.A., D.Litt. ‘ ‘ . Net 
Sharing Profits With Employees 

By J. A. Bowm, M.A., D.Litt. ‘é ; . Net 
Welfare Work in Industry 

Edited by E. T. KELLY . ‘ Net 

BUSINESS ORGANIZATION AND 
MANAGEMENT 


Business Management. By Prrciva Worm Net 
Business Organization and Routine 


By W. CAMPBELL, Chartered Secretary ‘ . Net 
Clubs and Their Management 
By F. W. PIxtEy . Net 


Colliery Office Organization and Accounts 
By J. W. INNES, F.C.A., and T. C. CAMPBELL, F.C.I. Net 


Commercial Management 
By C. L. BoLLtinea . ° : . - Net 


Filing Systems. By EF. A. Sse - Net 
Flour Milling Industry, Organization and 


Management of the. By E. L. Pearson. Net. 
Hire Purchase. By Harotp W. Etzy . . Net _ 


Hire Purchase Organization and paanagemen 
By V. R. Fox-Smiru P Net 
Hire Purchase Trading 
By OConuirre L. BoLLine . ° « Net 
Hotel Organization, Management, and 
_ Accountancy 
By G. DE HON and F, F. SHARLES, Pa 
F.C.LS. . .Net 
How to Manage a Private Hotel 
‘By P. Hosss . . Net 
How to Organize Bazaars, Concerts, Fétes, 
Exhibitions, etc. 
By F. Atrrretp FAWKES ° ° ° - Net 
- 18 | 


PRIOB 


3/6 
Be 


10/6 


5/- 


15 

1/- 
10/6 

76 


10/6 
3/6 


We 


1/- 
7/8 
10/6 


10/6 
8/6 


6/- 


Business Organization and Management—contd. 


Modern Office Management 


By H. W. Srupson, F.C.1.S.  . 3 : - Net 
ee ee Shop Organization 
. #w. OND - Net 


Office Organization and Management, 
Including Secretarial Work 
By LAWRENCE R. DICKSEE, M. cons F, oe and 


Sir H. E. Bian, C.B.E. Net 
Organization of a Small Business, The 

By W. A. Ssiru, A.C.W.A. ° - Net 
Retail Shop, The 

By C. L. T. BEEcHING, O.B.E., F.G.I. ; - Net 
Self-Organization for Business Men 

By Moriey Darinow, B.Sc.(Hons.), Lond. - Net 
Selling by Post 

By Harotp W. ELEY ‘ Net 


Solicitor’s Office Organization, Management, 
and Accounts 


By BE. A. Cops and H. W. H. Rosins ;‘ - Net 
Stockbroker’s Office, nae 

By J. E. Day. ° ° » Net 
Stores Accounts and Stores Control 

By J. H. Burton . ‘ - Net 


MUNICIPAL WORK 


Local Government of the United Kingdom, 
and the Irish Free State, The 


By J. J. CLarKs, M.A., F.S;S. : ° - Net 
Municipal oe oe 

By S. WHITEHEAD, A.S.A ° ° - Net 
Municipal Audit Programmes 

By the same Author , ° ° - Net 
Municipal Book-keeping 
By J. H. McCann, F.S.A.A. é ~ Net 
Municipal and Local Government Law 

By H. E. Smirs, LL.B. . Net 
Municipal Organization | 

By M. H. Cox, LL.B. Net 


Municipal Student’s Examination Notebook - 
By S. Wurrmumap, A.S.A.A. . . 
- : 


PRICE 
7/6 
6/- 


7/68 
2/6 
1/- 
5/- 
1/-~ 


6/- 
7/6 
5/~ 


12/6 
5/- 
B/- 
7/6 

10/6 
5/- 
7/6 


Municipal Work—contd. 


_ Municipal Series 
Edited. by Witt1AmM Bateson, A.C.A., F.S.A.A. 
Describes the Organization and Administration in the 
Various Departments of a Municipality. 


Education Department 


PRICB 


By A. E. Ixin, B.Se., LL.D... . . Net 7/6 
Electricity Undertaking 

By C. L. E. Stewart, M.L.E.E. , - Net 6/- 
Finance Department 7 

By W. Batson, A.C.A., F.S.A.A.  . . Net - 7/6 
Gas Undertaking . 

By E. Upton, F.S.A.A. . Net 5/- 
Municipal Engineer and Surveyor’ Ss 

Department. By E. J. Exrorp . . Net 10/6 

Public Health Department | 

By W. A. LEONARD < ; . Net 6/- 
Rating Department 

By A. H. Peacock, M.A., A.S.A.A. . - Net 6/- 


Town Clerk’s Department and the 
Justices’ Clerk’s Department . 
By A. S. Wrigut and E. H. Sinateton . Net 7/6 
Tramways Department 
By 8S. B. N. Marsu . 2% ‘ . Net 6/- 


Waterworks Undertaking | 
By F. J. ALBAN, F.S.A.A., F.I.M.T.A., A.C.1.S. Net 10/6 


ADVERTISING AND COMMERCIAL ART 
Advertisement Lay-Out and mopyeveriang 


By A. J. WATKINS Net (age 
Advertisements, The Lay -out of 
‘By R. H. W. Cox ; . Net 10/6 


Advertising Procedure. By 0. KLEPPNER . Net 21/- 
Advertising Through ne Brees | 

By N. Hunter : ” - Net 5/- 
Art in Advertising | i. 


By Dorotny E. M. OUDICH and ee W. 


TWINING . Net 28/- 
Business Man’s Guide to Advertising | 
By A. E. But : - Net 3/6 


Craft of Silent Salesmanship - 
By ©. MaxwELt TREGURTHA and J. W. Pamas Net 8/- 
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Advertising and Commercial Art—contd. 


By ©. 0. ees . : - Net 


; PRIOR 
Designs, Book of | 

By ©. J. and L. 8S. Strona. . Net 16/- 
Dictionary of Advertising and Printing, The 

- By G. J. FRESHWATER and ALFRED BAsTIEN . Net 42/- 
Effective Postal Publicity 

By Max RITTENBERG 9s - Net 7/6 
Hints and Tips for Commercial Artists _ 

By BERNARD J. PALMER : - Net 6§/- 
Language of Advertising, The 

By J. B. OppyckE . ‘ - Net 18/- 
Law Relating to Advertising, The 

By E. Line-Ma.uison, B.Sc. (Lille) . ~ . Net 7/6 
Lay-outs for Advertising. By Joun Dew. Net 12/6 
Lettering, Plain and vinamentl 

By E.G. Fooxs . : - Net 3/6 
Modern Lettering from A to Z | 

By A. CectIL WADE . Net 12/6 
Practical Points in Postal Publicity. 

By Max RIrreNBERG ; Net 7/6 
Practical Press Publicity. By A. L. Ounyar Net 3/6 
Ticket and Showcard Designing 

By F. A. PEARSON : - Net 93/6 
Training in Commercial Art 
By V. L. Danvers ‘ Net 21/- 
Types and Type Faces By 0. M. ‘TRHOURTHA Net 2/6 

SALESMANSHIP 
Building Retail Sales. By ©. C. Kniauts . Net  5/- 
Commercial Travelling. By A. E. Burr . Net 38/6 
Craft of Silent Salesmanship | 

By ©. MAXWELL TREGURTHA and J, W. FRINGS Net 5/- 
Direct Mail Advertising for the Retail re 

By H. DENNETT. Net 7/6 
Mail Order and Instalment Trading 
By A. E. Bow 4 ; . Net 7/6 
Mail Order Organization 

By P. E. Wuson . wag . Net 38/6 
Modern Sales Correspondence | | 
_ By D. M. .Witso - « Net 5/- 
More Sales Through the Window | 


5/- 


Salesmanship—contd. 
Outline of Sales Management, An 


By C. C. Knicuts, Sales Consultant ° » Net 
Personal Salesmanship 

By R. Smmmat, M.A. ‘. . % - Net 
Practical Aids to Retail Selling 

By A. Epwarp HamMMoND ° ° » Net 
Practical Salesmanship 

By N. C. Fowrer, Junr. ° ° ° - Net 
Psychology as a Sales Factor 

By A. J. GREENLY . ° - Net 
Retail Distribution, Principles of 

By S. A. Wrttiams, M.A. . Net 
Retail Management. By ©. L, Bare: . Net 
Retail Salesmanship. By C. L. Bonuinae . Net 
Sales Management. By C. L. Botine . Net 
Salesmanship 

By W. A. CoRBION and G. E. GRIMSDALE « Net 
Salesmanship. By Wim.1aM MaxweELL . . Net 
Salesmanship, pecnaidue of 

By ©. C. Kniaurs . ° ° « Net 
Shop Fittings and Display 

By A. E. Hammonp . ° « Net 
Successful Retailing.. By E. N. ane: . Net 
Training for More Sales 

By C. C. Knicuts, Sales Consultant ‘ - Net 
Training for Travelling pereamen 

By F. W. SHRUBSALL. ‘ ° « Net 

TRANSPORT 

Canals and Inland Waterways 

By GEORGE CapBuRY and S. P. Dosss, B.A. . Net 


Commercial Air Transport 
By Lirut-Cot. Ivo pprerue O.M.G., and F. Tyas, 
WO., A.F.R.AeS. . . . Net 
History and Economics of Transport, The 
By A. W. anon M.A., B.Litt., M. eae and 
A. D. Evans : Net 
How to Make the British Railways Pay 
By M. F. Farrar . 4 - Net 
Industrial Traffic Management | 
By G. B. naEeoeN : ‘ “<3 . Net 
92, | 


PRICE 
5/- 
5/- 
7/6 
7/6 

10/8 


5/- 
15/- 
7/8 
10/6 


3/6 
5/- 


oe 
5/- 
5/- 
5/- 
2/6 


7/6 
7/6 


16/- 
3/6 
25/- 


Transport—contd. 


Modern Dock Operation 

By D. Ross-Jounson, O0.B.E., V.D., M.Inst.I. . Net 
Modern pedeey Operation 
» By D. R. Lams, M.Inst.T. ‘ ‘ , . Net 
Port Economics 

By B. COunnincHam, D.Sc, B.E., F.R.S.E., 

Ww Inst.C.E. 
Railway Electrification and Traffic Problems 


By P. Burr, M.Inst.T. . . . Net 
Railway Rates: Principles and Problems 
By P. Burtt, M.Inst.T. . 5 Net 


Railway Statistics : Their Compilation and 
Use. By A. BE. Kirxvs, O.B.E., M.Inst.T. . Net 


Rights and Duties of Transport Undertakings 





By H. B. Davies, M.A. . : : . Net 
Road Making and Road Using 

By T. SALKIELD, M.Inst.C.E., M.Inst.T.  . Net 
Road Transport Operation—Passenger 

By R. Stuart PitcueEr, F.R.S.E., M.Inst.T. . Net 
Traders’ Rail Charges Up to Date 

By J. W. ParkER, A.M.Inst.T. ‘ - Net 
Transport Management, Practical 

By ANDREW HastTI&£ . : ° ° « Net 

LAW 

Administration of Estates, The 

By A. H. Cosway . . Net 


Air and Aviation Law (Civil Aviation) 
By WM. MARSHALL FREEMAN, Barrister-at-Law . Net 


Bankruptcy, Deeds of Arrangement, etc. 

By W. VALENTINE Batt, M.A., Barrister-at-Law Net 
Bills, Cheques, and Notes 

By J. A. Suatrer, B.A., LL.B. (Lond.). Revised by 

L. Lz M. Minty, Ph.D., B. Sc., B.Com., LL.B. . Net 
Business Tenant, The 

By Epwarp 8S. Cox-SInc.ai, and T. Hynus « Net 
Commercial Law of England, The 

By J. A. Sxuatrer, B.A., LL.B. (Lond.) se Net 
Companies and Company Law 

By A. ©. ConngeLL, LL.B. (Lond.). meres by W. E. 

WItxkInson, LL.D. ‘ ‘ . Net 
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PRICE 


7/8 


6/- 
10/8 
6/- 
5/- 
5/- 
7/8 
10/6 
3/6 
10/6 


5/- 
7/6 
12/8 


7/6 
3/6 


6/- 


. Law—contd. 


Company Law 
By D. F. pg L’Hosrn pines: M.A., no D., and 
ERNEST Evan Spicer, F.C.A. . » Net 
Elements of Commercial Law, The 
By A. H. Dovanas, LL.B. (Lond.) . - Net 


Elementary Law 


_By E. A. Cops. Revised by H. Cosway . Net 


Examination Notes on Commercial Law 

By R. W. Ho.ianp, O.B.E., M.A., M.Sc., EL.D. . Net 
Examination Notes on Company Law 

By R. W. HoLiann, O.B.H., M.A., M.Sc., LL.D. . Net 
Executorship Law and Accounts 

By D. F. pe L’Hoste RANKING, M.A., LL. D., 

BH. E. Sprcpr, F.C.A., and E. O. PEGLER, F.C.A. Net 
Guide to Bankruptcy Law and Winding Up of 

Companies 

By F. Porter Favusset, M.A., Barrister-at-Law Net 
Guide to Company Law 

By R. W. HoLuanp, O.B.E., M.A., M.Sc., LL.D. . Net 
Introduction to Commercial Law 

By NormMAN A. WEBB, B.Sc... , ‘ ; ° 
Law for Journalists 


By CHARLES PILLEY, Barrister-at- Law é - Net 
Law for the House-Owner 

By A. H. Cosway . ° « Net 
Law of Arbitration and Awards 

By H. 8. Parmer, M.A. (Oxon)... : . Ne 


Law of Contract, The 
By R. W. Hotianp, O.B.E., M.A., M.So., LL.D. nee 


Law of Gaming and Betting 


By C. F. SHOOLBREAD, B.A., LL.B., Borrister-at- Law Net 


Law of Joint Stock Companies 
By W. J. WESTON, M.A., B.Sc., Barrister-at- Law - Net 


Law of Master and Servant 


‘By F. R. Barr, LLM. . ‘ ° 7" » Net 
Law of the Sale of Goods 

By C. G. Austin, B.A. (Oxon). ; Net 
Law Relating to Building and Contracts 

By W. T. CrESWELL, Barrister-at- Law ‘ ~ Net 
Law Relating to Industry 

By H. Samugts, M.A., Barrister-at-Law . Net 


Law Relating to Restraint of Trade 


By B. Yous Hupous, LLM. Barrister-at-Lawo Net 
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PRICE 


10/- 
2/- 
4/- 
2/6 

2/6 


15/- 


5/- 
8/6 
5/- 
‘B- 
2/8 
6/- 
5/- 


Ey. 


7/8. 
10/6 

5/- 
19/6 


s— 
1s 


Law—contd..- 


Legal Terms, pnreeces and Dee URE ons 

By EH. A. Copg : ° Net 
Liquidator’s Index and Summary of the 

Companies Act and Windins Up Rules, 1929 

By Joun H. Senior, F.C.A., and H. M. Pratr Net 
Manual of Company Law and Practice 

By Les~iz Mappock, Barrister-at-Law .. - Net 
Partnership Law and Accounts 

By R. W. HOLLAND, O.B.E., M.A., M.Sc., LL.D. Net 
Principles of Marine Law 

By LAWRENCE DUCKWORTH. eee ny W. 

MARSHALL FREEMAN Net 
Questions and Answers on ‘Commercial Law 

By R. W. Hoxiianpn, O.B.E., M.A., M.Sc., LL.D. Net 
Rights and Duties of Liquidators, Trustees, 

and Receivers, The 

By D. F. pp L’Hoste Rankine, M.A., LL.D., ERNEST 

EK. Spicer, F.C.A., and ERNEST C. PEGLER, F.C.A. Net 
Slater’s Mercantile Law 

Revised by R. W. HoLianpn, O.B.E., M.A., M.Sc., 

LL.D., and R. H. Cope poten: B. sg Barvister- 

at-Law . - Net 
Solicitor’s Clerk’ Ss Guide 

By E. A. Cope. Revised by F. G. W. LEsTER . Net 


‘Trade Mark Law and Practice 


By A. W. Grirrirss, B.Sc. (Eng.), Lond. - Net 
Trusts : Law, Administration, and Accounts 

By ©. KELLY and J. CoLE-HAMILTON ° . Net 
Wills 


By R. W. HoLiann, O.B.E., M.A., M.Sc., LL.D. Net 


| REFERENCE BOOKS 
Bedrock of Modern Business, The 


By James STEPHENSON, M.A., M.Com., D.Sc. . Net 
Business Charts 

By T. G. Rose, A.M.I.Mech. E. , Net 
Business Cycles. The Problem and Its Setting 

By W. O. Mrrconei. : 7 . Net 


Business Forecasting and Its Practical Appli- 
cation. By W. Wattace, M.Com. (Lond.) . Net 
7 25 : a 


PRICE 


3/- 


15/- 
10/6 
6/- 


7/6 
5/- | 


15/- 


7/6 
4/- 
10/6 
15/- 
2/6 


7/6 
10/6 
80/- 
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Reference Books—contd. 


Business Man’s Encyclopaedia and Dictionary 
of Commerce 
Edited by FRanK Heywoop, F.C.1.S. Two Vols. Net 
Business Man’s Guide, Pitman’s . . Net 
Business Statistics _ 
By R. W. Horianp, O.B.H., M.A., M.Sc., LL.D. Net 


Business Terms, Phrases, etc. o . Net 
Buying and Selling a PUBHICRE 
. H. Cosway . Net 

Palen Credits and Accounts Collection 

By CUTHBERT GREIG : . Net 
Charting, Manualof .. : . . Net 
Charts and Graphs | 

By Kar. G. Karsten, B.A. (Oxon) ‘ « Net 
Commercial Arbitrations 

By E. J. Parry, B.Sc., F.1.C., F.C.S. a . Net 
Commercial Commodities 

By F. Marruews, B.Sc., A.L.C., F.C.S. . - Net 


Commercial Self-Educator 
Edited by R. W. Hoare) OBE: aa ail a 
Three Vols. Net 
Commodities of Gamnciee | 
By J. A. Siarmr, B.A., LL.B. m ° ~ Net 


Cotton World, The 


Compiled and Edited by J. A. Topp, M.A., B.L. . Net. 


Dictionary of the World’s Commercial © 
Products a 
By J. H. Vanstone, F.R.G.S. ; i . Net 


Discount, Commission, and mrokerage Tables 
By ERNEST HEAVINGHAM . - Net 
Documents of Commerce _ 
By F. A. Wittman, Cert. AIB. . .. Net 
Guide to the Improvement of the Memory 
By the late Rev. J. H. Bacon . Net 


Handbook on Wills, A. By A. H. ae . Net 


How to Collect Accounts by Letter 
By ©. Hannerorp-Smora | . - Net 


How to Grant Credit. By poaad: Graia Net 
26 


PRICE 


30/~ 
6/- 


3/6 
3/6 


(3/6 


10/6 
6/- 


3/6 


12/6 


45/- 
6/- 
5/- 


5/- 
us 
7/6 


+18 


26 
3/6 
36 


Reference Books—contd. 
Investor’s Manual, The = 


PRICK 


By W. W. WALL, FSS. FJ... . Net 3/6 
Markets of London. By Cursezrr MavaHAN . Net 6/- 
Mercantile Terms and Abbreviations -. Net 1/6 
Money and the Stock and Share paareets [pow 

By Emm Davins. Net 2/- 
Money Making in Stocks and Shares 

By Sypngey A. MosELEY ~ | . Net 7/6 
Office Desk Book, Pitman’s _.. , - Net 2/6 


-Poley’s Law and Practice of the Stock Exchange 
By R. H. CopE HoLiann, B.A., of the Middle sas 
Barrister-at-Law, and JOHN N. WERRY. Net 15/- 


Raw Materials of Commerce | 
In 2 vols. Edited by J. H. VANsTONE, F.R.G.S. Net 40/- 


Report Writing 
By Cart G. Gaum, M.E., and HARoLpD F.. GRAVEs, Car 
e 


12/8 
Romance of World Trade, The 
By A. P. Dennis, Ph.D., LL.D. ; ; - Net 15/- 
Root Principles of parents ae 
By H. Cope WEST . . . Net 15/- 
ar in Public, How to 7 
. F. Oarr and F. KE. STEVENS . : - Net 38/6 
Seatiatice 
By WILLIAM VERNON manera Ph. D., ane Henry F. 
Hourzciaw, Ph.D. . Net 15/- 
Statistics and Their Application to Commerce 
By A. L. BoppDINGTON. . Net 12/6 
Types of Business Enterprise 
By M. C. Cross, LL.B., Ph.D. ; Net 2l1/- 


PITMAN’S ECONOMICS | SERIES 


General Editor: Prormssor J. H. JONES, M.A. 
Professor of Economics and Head of the Commerce Department, 


University of Leeds 
A Primer of Economic Geography | 7 
By L. W. Lypz, M.A., F.R.GS., F.RS.GS. . Net 5/- 
British Economists | be a 
_ By Franois 0. Hoop, M.A. . . . « Net 2/6 


Business Forecasting : 
_ By J. H. eH ASDEOr M.A., reyes ie - Net 2/6 
) | et oe rae 


Pitman’ 8 Economic Series—contd. 
Currency and Banking 


PRICE 


By D. T. Jack, M.A. ; : . Net 8/- 
Economic Functions of the State 

By R. H. Sourav, M.A. . : : . Net b5/- 
Finding Capital for Business 

By Davip Finnig, M.A., C.A. ; : - Net 2/6 
International Trade 

By D. T. Jack, M.A. : ; ; : . Net 2/6 
Methods of Remuneration 

By R. Wrison, M.A., B.Sc. ‘ ‘ . Net 2/6 
Overhead Costs 

By Sm Henry N. Bonsury, K.C.B. ; . Net 2/6 
Production | 

By HvusBerr Pup, M.A. (Oxon) . - Net 8/- 
Public Industries 

By Sm Henry N. Bunsoury, K.C.B. ‘ Net 2/6 
Socialism 

By Rosert RIcHARDS . , - Net 2/6 
Transport and Communications 

By K. G. Fengion, M.A., Ph.D.  . ; . Net ‘2/6 
Value and Distribution 

By Huserr Paris, M.A. (Oxon) . ; . Net 58/- 

PITMAN’S “ART AND LIFE ”’ 
SERIES 


General Editor: WRIGHT WATTS MILLER, B.A., London 
(First Class Honours), M.Ed., Manchester. 7 


Architecture : A New World 


By RayMonp McGrats, B.Arch., A.R.I1.B. A. » Net 65/- 
Art: An Introduction to appreciation | 
By Raymonp Coxon, A.R.C.A » Net 8§/- 


Books : An Introduction to Reading 
By Wricat WATTS aoa B.A. oe )s _ a 
(Manchester) . Net = 6/- 
Economics : The Study of Wealth | 
_ By A. L. Gorpon Mackay, M.Litt.,M.A.,M.Econ.- Net 5/- 


Films : The Way of the Cinema 


| By ANDREW BUCHANAN . . Net = 5/- 
The Playhouse : A Book of the Theatre - 
By D. Nuemnr Monck - «+ - Net 5/- 
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FOREIGN LANGUAGES 


FRENCH 
PRICE 

Progressive French Grammar 
*By Dr. F. A. Hepacocgr, M.A., D.és.L. . . Net 6/6 

Commercial French Grammar 
By F. W. M. Draper, M.A., L. és. L. - Net 2/6 


French-English and English- -French 
Commercial pa cHOn aes, 


By F. W. Smire : - Net 7/6 
Handbook to French Examinations 
By E. Donatp Nispet, B.A., Hons. (Lond.) . Net 2/6 
| GERMAN 
Commercial German Grammar 
By J. Brraey, M.A. . Net 3/6 


German-English and English- German 
Commercial Dictionary 


By J. Brruexy, M.A. Net 16/- 
Commercial Correspondence in. Gesaake Net 3/6 
SPANISH 

Spanish Commercial Grammar 
By O. A. ToLEDANO - Net 4/6 


Spanish -English and English- -Spanish 
Commercial Dictionary 


' By G. R. Macponarp. . Net 12/6 
Manual of Spanish Commercial Correspondence 
By G. R. Macponatp. Net 4/6 
ITALIAN 
Italian Commercial Grammar 
By Lvuiar Riccr ~- Net 4/- 


Italian-English and English- -Italian 
Commercial Dictionary 


By G. R. MAcDONALD. Net 380/- 
Mercantile Correspondence, English - Italian : 

_— t ae 
PORTUGUESE is: 


Portuguese-English and English-Portuguese 
Commercial Dictionary 


By F. W. Smira tj . Net 16/- 
Mercantile Correspondence, English-Portu- 


guese. ° ; ; - « Ne 8/6 


PITMAN’S SHORTHAND 


Pitman’s Shorthand Instructor : ; : 
Pitman’s Shorthand Commercial Course 

Pitman’s Shorthand Rapid Course ee 
Shorter Course in Pitman’s Shorthand ? 
Shorthand Dictionary , . «= & - ‘ 


TYPEWRITING 
Pitman’s Commercial Aypenrinas 
By W. and E. WALMSLEY e ° ° r 
Pitman’s Typewriter Manual , : ; : 
Business Typewritings 


- By F. HE zis ° ° ° e ° _@ 
Advanced Typewriting | 
By the same Author <8 ° ° 


Dictionary of Typewriting | 
By H. Ernerines, Revised by nana eRogEs sa 
FREDERICK DAWSON : 


Typist’s Companion, The 


By MaxweLt Crooxs, F.lno.T.T., FPS. . Net va) 


Touch Typewriting for Teachers 


By the same Author _. Net 


Book of the Underwood Typewriter, The 


By the same Author ‘ | . « Net - 


Touch Typewriting Exercises 
By T. J. Smons, F.C.T.S., F.LP.S. . ‘ ; ‘ 


Pitman’s Keyboard Mastery Course 
By MAaxwE.t. Orooxs. The book is prepared for use 
with Pitman’s Gramophone core ed ewvoare sid 
struction. In large post 4to 

Pitman’s Gramophone Course of Typewriter 

Keyboard Instruction 

Arranged by the same Author 

Complete, in strong case, together with one copy of 
Instruction Book. vei vine twelve 10-in. nscoras 
E aaa e, | ; s . ., Net 


PRIOR 
4/6 
4/6 
4/6 


— 8 


5/- 
5/- 


2/- 


8/6 


1/6 


1/6 


COMMON COMMODITIES AND INDUSTRIES 


Each book in crown 8vo, illustrated. 3s. net. 


In each of the handbooks in this series a particular product or 
industry is treated by an expert writer and practical man of 


business. Beginning with the 


e history of the plant, or other 


natural product, he follows its development until it becomes a 


commercial commodity, and so 


on through the various phases 


of its sale in the market and its purchase by the consumer. 


Asbestos. (Summrns.) 


Bookbinding Craft and Industry. 
(Harnaison. ) 


Books—From the MS. to the Book- 
seller. (YouNG.) 


Boot and Shoe Industry, The. (Harp- 
ING.) 


Bread and Bread Baking. (StEwaRrr.) 
Brushmaker, The. (Kipp1&e. ) 


Butter and Cheese. (TispaLE and 
JONES. ) 


Button Industry, The. (Jonzs.) 

Carpets. (BRinTon.) 

Clays and Clay Products. (SEARLE.) 
_Clooks and Watches. (OvERTON.) 

Clothing Industry, The. (Pooze.) 

Cloths and the Cloth Trade. (HunrER.) 

Coal. (Wr1Ls0N.) 

Coal Tar. (WABRNEs.) 


Coffee—From Grower to Consumer. 
(Ke aBLB.) 


Cold Storage and Ice Making. 
. (SPRINGETT. ) 


Concrete and Reinforced Concrete. 
(TWELVETREES.) 


Copper—From the Ore to the Metal. 
(PIcaRD.) 


Cordage and .Cordage Hemp and 
Fibres. (Woopkouse and Kit- 
-@ouR.,) 

Corn Trade, The British. (BARKER. ) 

Cotton. (PEAXKE.) 

Cotton Spinning. (WaDz.) — 

Drugs in Commerce. (HUMPHREY. ) 


Dyes. (Haun) 
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Engraving. (LAscEeLues.) 
Explosives, Modern, (Lrvy.) 
Fertilizers. (Cave. ) 

Fishing Industry, The. (Grpss.) 
Furniture. (BinsTEap.) 

Furs and the Fur Trade. (Saous.) 
Gas and Gas Making. (WEBBER. ) 
Glass and Glass Making. (Manrson.) 
Gloves and the Glove Trade. (Exuis.) 
Gold. (Wxr1TE.) 

Gums and Resins. (Parry.) 

Iron and Steel. (Hoop.) 
Ironfounding. (WHITELEY. ) 


Jute Industry, The. (WoopHoUSE 
and KinGourR.) 


Knitted Fabrics. (CHAMBERLAIN and 
QUILTER. ) 


Lead, including Lead Pigments. 
(SMYTHE. ) 


Leather. (Apcoox.) 

Linen, (Moors, ) 

Locks and Lock Making. (Burrze.) 
Match Industry, The. (Drxon.) 
Meat Industry, The. (Woop.) 

Oils. (MrrcoHxtt.) 

Paints and Varnishes. (JENNINGs.) 
Paper. (Mappox.) 

Perfumery, The Raw Materials of. 
' (Parry.) | 
Photography. (Gamezz.) 


| Platinum Metals, The. (Surra.) 


Pottery. (Noxz and Piant.) 
Rice. (Dovanas.) 


Common Commodities and Industries—contd. 


Rubber. (Stevens and Stevens.) Textile Bleaching. (STEVEN.) 
Salt. (CaLvEzRr.) Timber. (BULLOOK.) 
Silk. (Hoornz.) | I Tin and the Tin Industry. (MuNDEY.) 


Soap. (Sramons.) 
Sponges. (CRESSWELL. ) 
Starch and Starch Products. (AUpDEN.) | : 

Weaving. (CRANKsHAW.) 


t d . (H 
Stones and Quarries. (Howz.) Wheat and Its Products. (Mrzaz.) 


ange Nmav-) (Revised by " Wine and the Wine Trade. (Siow. ) 


Sulphur and Allied Products.(Aupzn.) Wool. (Hunrzs.) 
(IBBETSON. ) Worsted Industry, The. (Dumvitie 


Tobacco. (TANNER.) (Revised by 
Drew.) 


Tea. 
Telegraphy, Telephony, and Wireless, | °"4 K#Rsxw.) 
(POOLE. ) Zinc and Its Alloys. (Lonss.) 


Technical Dictionary of Engineering and Industrial 
Science in Seven Languages: English, French, 
Spanish, Italian, Portuguese, Russian, and 
German. 

WiTH AN INDEX TO EacH LANGUAGE. 

In five volumes, each in crown 4to, buckram gilt, 2618 pp., 
£8 8s. net, complete. 

Compiled by ERNEsT SLaTsER, M.I.E.E., M. I. Mech.E., in collab- 
oration with Leading Authorities. 


PITMAN’S SHORTHAND 


Invaluable to all Business and Professional Men 


The following Complete Catalogues will be sent, post free, on 
application — COMMERCIAL, EDUCATIONAL, TECHNICAL, SHORT- 
HAND, FOREIGN LANGUAGE, AND ARTS AND CRAFTS. 


Sir Isaac Pitman & Sons, Lid., Parker Street, Kingsway, London, W.C.2 


PRINTED ‘UM GREAT BRITAIN AT TIE PITMAN PRESS, pare 
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